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TO THE PARTICIPANTS: 
The Geological Science Field Trip program is designed to acquaint 
Illinois residents with the landscape, the rock and mineral resources, and 
the geological processes that have led to their origin. With this program, 
we hope to stimulate a general interest in the geology· of Illinois and a 
greater appreciation of the state's vast mineral resources and their impor-
tance to the over-all economy. 
We encourage you to ask the tour ·leaders any questions that may 
occur to you during the trip. Discussion often clarifies points that 
otherwise would remain confused to many of the participants. We also invite 
your written comments upon the conduct of the trips so that we might improve 
them as much as possible. 
Additional copies of this guide leaflet, as well as itineraries 
for field trips that have been held in the past, may be obtained free of 
charge by writing to the Illinois State Geological Survey. The itinerary 
maps for each field trip can be purchased for 10 cents each. 
Several of the stops along this itinerary are located on private 
property whose owners have graciously given us permission to visit their 
lands. Please obey the instructions of your trip leaders and conduct 
yourselves in a manner that will show respect for the property owners' 
cooperation. Please do not litter, or climb on fences, and leave all gates 
as found, so that we may be welcome to return on future field trips. These 
simple rules of courtesy also apply to public property as well. For the 
convenience of those persons who may use this itinerary at some future 
time, the names and addresses of every private property owner are listed 
for the respective stops on a page at the back of this guide leaflet. 
Whenever possible, always attempt to obtain permission when visiting 
private property. 
We hope that you enjoy today's field trip and will attend others 
in the future. 
THE STAFF 
EDUCATIONAL EXTENSION SECTION 
ILLINOIS STATE GEOLOGICAL SURVEY 
EPISODES IN THE GEOLOGIC HISTORY OF ILLINOIS 
1. About 4.5 billion years ago: The earth 
forms. The theoretical age obtained by ana-
lyzing radioactive elements in some meteprites 
dates the be-ginning of the geologic history 
of the earth--and Illinois. Scientists theo-
rize that ~he solar system (and the meteorites) 
formed when an interstellar cloud of dust and 
gas collapsed. As the cloud shrank and con-
densed, gaseous matter became liquid and then 
solid, dividing into bodies that became our 
sun and its satellites. On the earth, no 
rocks as old as the meteorites have been 
· found. 
2. About 1.5 to 1.2 billion years ago: The 
oldest rocks in Illinois form. Late in the 
Precambrian Era, molten rock from deep in the 
earth squeezed up into the outer crust in the 
region that includes Illinois and solidified 
to become the pink granites {~£.../!) that have 
been found at the bottom of a few very deep 
wells. Radioactive elements in the rocks 
date them. The coarse-grained texture of 
these igneous rocks indicates that they 
cooled slowly under a thick cover of rock--
very possibly under mountains. Granite in-
truded into the crust commonly forms the 
"roots" of mountains. 
3. About 600 million years ago: The Illinois 
region begins to .. collect sediment. By this 
time, possibly 600 million to 900 million 
years of erosion had removed the rocks cover-
ing the Precambrian granite and left it ex-
posed at· the ·surface of a h~lly terrain. N·ow, 
at the -beginning of the Paleoz'oic Era, the 
earth's crust in the Illinois region began 
to sink very gradually. Although parts would 
rise and stay still, in general it would con-
tinue to sink--intermittently, slowly, and at 
different rates--until the end of the Paleo-
zoic, more than 300 million years later. Much 
of the time the region was covered by shallow 
warm seas in which sediment collected. Mud 
and sand carried to them by rivers off the 
land became layers of shale and sandstone. 
Broken shell sediments and chalky muds that 
·formed in the seas became limestone and dolo-
mite beds. 
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4. About 400 million years ago: Reefs grow 
in a Silurian sea. About midway through 
the Paleozoic Era a shallow, warm sea cov-
ered the region. In it, generations of sea 
plants and animals, interlacing and cement-
ing their skeletons and crusts together as 
they grew, built low platforms and mounds 
called "reefs." During this time and 
throughout the Paleozoic, different parts of 
the region were slowly warped up and eroded 
and then covered again by the sea. As a re-
sult, the Paleozoic rocks do not represent a 
continuous accumulation of sediment. As a 
· record of geologic history, the rock layers 
in the region are like a book from which 
most of the pages have been randomly torn. 
5. About 300 million years ago: Swamps and 
shallow seas alternately cover the region. 
In the latter part of the Paleozoic Era (late 
Mississippian and Pennsylvanian Periods} the 
Illinois region was still sinki~, but in 
such a way that large parts of it were alter-
nately covered by very shallow seas and swampy 
river deltas and floodplains lying just above 
sea level. Typically a cycle of deposition 
produced a set of marine limestone and mud-
stone layers and then buried it with a set of 
river-laid sandstones and mudstones. In the 
Pennsylvanian Period, peat beds accumulated 
in the dense swamp forests growing on the 
floodplains and were buried. These became 
Illinois' rich coal seams. 
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6. Between about 280 million years ago and 
1 million years ago: The region is deeply 
eroded. Geologists who advocate the plate 
tectonics theory believe that early in this 
time interval a large block of the earth•s . 
continental crust began to pull apart--its 
fragments ultimately forming the present 
continents of North and South America, Af-
rica, Europe, and Antarctica. Since some-
time after the Pennsylvanian Period (near 
the end of the Paleozoic Era), most o·f the 
Illinois region remained above sea level. 
A thickness of as much as 5000 feet of rock 
may have been eroded away during this long 
interval, which includes the Permian, Tri-
assic, Jurass.ic, Cretaceous, and Tertiary 
Periods. Small gravel deposits in western 
Illinois and a belt of Cretaceous and 
Tertiary sands, clays, and gravels across 
the tip of southern Illinois are the only 
sediments representing this time in Illinois. 
7. Betwe.en about 1 million years ago and the 
· present: The region is glaciated during the 
Pleistocene Epoch. At least four times dur-
ing the Pleistocene, the world climate cooled 
and ice sheets grew that covered Canada and 
northern parts of Europe. Glaciers from the 
Canadian ice sheets flowed into Illinois 
through the basins that now hold the Great 
Lakes. Ice, meltwater, and wind left de-
posits of loose sediment--silt, sand and 
gravel, sandy clay--over about 90 percent of 
the state. These deposits provide fertile, 
deep soils and abundant construction mate-
rials and water. The last glaciation ended 
about 7000 years ago and the time since, 
ca~led the Holocene Stage, may be a warmer 
interval between glaciations. 
MT. CARMEL GEOLOGICAL SCIENCE FIELD TRIP 
INTRODUCTION 
The Mt. Carmel field trip area is located principally along the west 
valley wall of the Wabash River in Wabash, Edwards, and White Counties of south-
eastern Illinois. Slow-moving continental ice sheets, called glaciers, advanced 
from the northeastern Canadian center of accumulation (the Labradorean center) 
and during the Kansan g+aciation, which lasted from about 700,000 to 600,000 
years ago, reached to within 10 miles (16 km) north of the site of the field 
trip itinerary. Available evidence indicates that this glaciation was close to 
the north boundaries of Wabash and Edwards Counties. Although no deposits 
definitely identified as Kansan in age have been reported from the field trip 
area (note attached Pleistocene time table and glacial sequence diagrams), later, 
more detailed study may possibly discover remnants of Kansan glaciation that 
escaped erosion and are preserved in the deeper portions of the larger stream 
valleys of the area. 
Later, the Illinoian glacier advancing from the Labradorean center 
attained the southerrunost limit of contin.ental glaciation in the northern 
hemisphere, when the glacier reached to 37° 35' N. latitude in Johnson County 
in extreme southern Illinois. At that time, between 300,000 and 250,000 years 
ago, the entire Till Plains Section (note the attached map of the Physiographic 
Divisions of Illinois) was covered by the glacier. A relatively smooth till 
plain was left behind after the glacier melted. The drift comprising the till 
plain in the Mt. Vernon Hill Country was subjected to erosion throughout later 
Illinoian, Sangamonian, and early Wisconsinan times. 
During the Wisconsinan glaciations, the glacier advanced, melted back 
an unknown distance, and then readvanced across northeastern Illinois many times. 
At one time, these later glaciers reached to within 65 to 70 miles (105 to 
113 km) north of Mt. Carmel. Outwash gravels that were flushed away from the 
melting glaciers were carried by meltwater into and through this area by the 
larger streams. The choking of these stream valleys by tremendous volumes of 
outwash produced a number of slackwater lakes in low areas. Silt that was picked 
up by the wind from the drying outwash materials was laid down across the land 
surface forming loess (pronounced "luss") deposits. These deposits are thickest 
near the Wabash Valley, where they are nearly 12 feet thick, but thin rapidly to 
two feet thick a few miles west of the river. Erosion and dissection during 
Wisconsinan and Holocene times have produced the present topography. 
Physiographically, the field trip area occupies that portion of the 
Till Plains Section of the Central Lowlands Province called the Mt. Vernon Hill 
Country, an Illinoian age till plain, which is mantled with Wisconsinan age 
silts and loess (see attached map of the Physiographic Divisions of Illinois). 
The buried bedrock surface in this area is primarily a surface of low relief, 
which is only slightly modified and subdued by a relatively thin drift cover 
deposited during the past 300,000 years or so. Prior to glaciation, the 
Mt. Vernon Hill Country had a long and complex history of erosion; at this time 
an extensive lowland, called the central Illinois peneplain, was developed in 
the weak Pennsylvanian age rocks of the Illinois Basin east of the Illinois River. 
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Fig. 1 - Generalized geologic column of strata underlying the Mt. Carmel area. "U" indi-
cates a major unconformity. 
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This lowland is bordered on the south and the west by uplands containing exten-
sive remnants of an older erosional surface. Just before ~laciation occurred, 
the lowland surface was incised by a drainage system consisting of many deep 
bedrock valleys. The maximum relief on this old bedro.ck surface is slightlY, 
more than 250 feet when measured into the deepest part of the Wabash bedrock 
valley. In addition to the general gross surface features of the central~ lowlands, 
~ local surface features of the Mt. Vernon Hill Country usually are a · reflection 
of the preglacial topography, that is, the larger streams follow older courses. 
The Wabash River has a fall of about 40 feet from north to south across the field 
trip area. From a central, low-lying divide, which extends across the Mt. Vernon 
Hill Country from near Salem southward to east of Marion, a few large streams 
flow southeastward into the Wabash River and southward into the Ohio River. The 
area on the west side of the divide is drained by streams flowing into the 
M~ssissippi River. Drift thickness ranges from a few feet across the uplands to · 
more than 100 feet in the deep, larger valleys. The general upland area lies 
between the Wabash Valley to the east and the Little Wabash Valley to the west 
beyond the field trip area. The undulating land surface is in a mature 'stage of 
~evelopment that characteristically is an area of low relief, which is largely 
devoted to gentle slopes connecting scattered, ·small upland flats with b'road, 
alluviated valley bottoms. The relief of this area is about 190 feet from the 
west edge of the itinerary map to the falls in the Wabash River just south of 
New Harmony. 
The much older, consolidated bedrock that underlies the gl~cial deposits 
in the Mt. Carmel area consists of 11,000 to 13,000 feet of sedimentary strata 
(fig. 1). These strata consist mainly of sandstone, siltstone, shale, limestone, 
dolomite, and chert, with minor amounts of clay and coal that were deposited 
layer upon layer in or near the ancient shallow seas that repeatedly invaded the 
midcontinent region during the Paleozoic Era, between about 550 and 270 million 
years ago (note attached Episodes in the Geologic History of Illinois). The 
Paleozoic strata are divided into major subdivisions known as systems, each of 
which was deposited during a specified period of geologic time. The systems 
are, in turn, subdivided into many distinct rock units called formations. Only 
the uppermost 100 to 200 feet of these sedimentary strata, which include forma-
tions of the Pennsylvanian System, are exposed in the Mt. Carmel area (see 
attached Pennsylvanian supplement) . Progressively older formations are known 
from deep wells that penetrate them here, and from other parts of Illinois where 
they are exposed at the surface. The base of the Cambrian strat"a rests upon an 
ancient basement of Precambrian igneous and, possibly, metamorphic rocks that 
are more than 1 billion years old. 
Geologically, the Mt. Carmel area is on the northeastern side of the 
deepest part of the Illinois Basin, a large, spoon-shaped bedrock structure that 
underlies most of Illinois and adjacent parts of Indiana and Kentucky (figs. 2 
and 3). In southeastern Illinois the bedrock formations generally are tilted 
gently down to the west and nprthwest toward the deeper, central part of the 
Illinois Basin. This central portion is also known as the Fairfield Basin. 
Bedrock strata have been disturbed and br~ken by a northeast-southwest trendi~g 
series of faults called the Wabash Valley Fault System. This system of faults 
includes high-angle faults with vertical displacements of about 270 feet in the 
southern part of the field trip area. As the Illinois Basin was forming during 
the Paleozoic Era, it was gradually .filled with sediments. Toward the deepest 
Fig. 2 - Map showing locations of 
(1) the Wisconsin Arch, (2) the 
Illinois Basin, (3) the axis of 
the La Salle Anticlinal Belt, 
(4) the Ozark Dome, and (5) the 
Cincinnati Arch. (Arrows point 
down slope on the structures.) 
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part of the Fairfield Basin, about 35 miles 
to the southwest in northwestern White 
County, the Paleozoic rocks thicken to more 
than 14,000 feet. Pennsylvanian rocks are 
the youngest Paleozoic strata in the basin 
and may represent . the last of the marine 
invasions that occurred during the Paleozoic 
Era. There is, however, the strong possibil-
ity that marine conditions persisted into the 
Permian Period; the sea finally withdrew from 
the Illinois Basin for the last time, at the 
close of the Paleozoic Era, about 225 million 
years ago. Since then, most of the region 
has remained above sea level, where it has 
been exposed to erosion. During this 225 
million years or more, any Permian strata 
that may have been deposited and a consider-
able thickness of Pennsylvanian rocks were 
removed by erosion. The nearest rocks of 
Permian age are found in southeastern Ohio, 
about 345 miles to the east of Mt. Carmel. 
Brief marine invasions reached 
northward from the Gulf of Mexico to sub~erge 
the southern tip of Illinois during the 
Cietaceous Period of the Mesozoic Era (about 
100 million years ago) and again during the 
early part of the Tertiary Period of the 
Cenozoic Era (about 60 million years ago) 
(see attached Geologic Map of Illinois). 
These shallow marine seas did not reach as 
tar north as the Mt. Carmel area. 
100 Miles 
161 km 
Carmel 
Fig. 3 - North-south cross section through Illinois showing 
the Paleozoic strata in the Illinois . Basin. 
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ILLINOIS MINERAL INDUSTRY 
Three types of operation make up the mineral industry of Illinois: 
(1) the actual removal of the mineral _materials from the ground by mining or 
other means of extraction; (2) t~e processing of crude mineral materials, most 
·of them mined outside of Illinois, .into basic ·industrial raw materials; 
(3) the manufacturing of mineral products, such as coke, cement, and lime, 
from mineral materials, most of which are extracted and processed in Illinois. 
· ·In l-974 (the . ~ost .. recent year for which we have·. statistics), according 
to figures released by the U.S. Bureau of Mines, Illinois ranked 11th among the 
states in the total value of mineral production. Mineral· commodities mined in 
Illinois during· 1974 amounted to more than one billion dollars ($1,040,000,000) 
for the first time in --our his tory, a 37 percent increase over the 197 3 value. 
The percentages .of the 1974 total producti-on are as follows·: 
Mineral fuels (coal, crude oil, and natural gas) = 79.4 
Industrial and constr~ction materials · (clays, fluorspar, sand 
and gravel, stone~ :: _and -' tripoli) = ·20.2 
Metals (lead, zinc, and silver) and other minerals {peat, 
barite, and gemstones) = ·0.4 
Mineral production was reported by 98 of Illinois' 102 counties • 
.. 
Crude Oil- Jn 1974, 333 _oil fields in 40 Illinois counties produced 
27,553,000 barrels (bbl) of oil valued at $244,395,000. Of this total, oil 
produced by secondary recovery methods was calculated to be 19,424,300 barrels 
(about 70 percent of the total produced). and was worth $172,293,463. There 
were 862 active and 559 abandoned waterflood operations in Illinois during 1974. 
Three active pressure maintenance projects in the state produced 2.31,000 barrels 
(0.8 percent of the total production). In 1974, the total secondary recovery 
acreage of pay zones was 52.3 percent of the total pay acreage for the state. 
Cumulative secondary production, total cumulative production from 1888 through 
1974, and the percentage of the total oil produced by secondary recovery 
methods for the three counties traversed by the field trip are respectively: 
Edwards - 12,265,000 bbl; 
Wabash - 38,845,000 bbl; 
White 89,114,000 bbl; 
45,118,000 bbl; 
105,382,000 bbl; 
273,267,000 bbl~ 
27.2% 
36.9% 
32.6% 
During 1974, Edwards County had 23 active and 16 abandoned waterfloods 
and one pressure maintenance project involving 128 water input wells and 240 
producing wells. Wabash County had 91 active and 59 abandoned waterfloods with 
820 water input wells and 1,031 producers. White County had 140 active and 97 
aba~~oned waterfloods involving 1,979 water input wells and 2,447 producing 
wells. 
In 1974, (1) the amount of . oil produced by se.condary: recovery methods, 
(2) the percent of secondary oil, (3) the total oil production for the year, 
(4) the percent of the total Illinois oil production, and (5) the value of the 
.oil from these three counties are: 
.... . 
Edwards 
Wabash 
White 
(1) 
- ·. . 24.5 ,400; bbl 
769,500 bbl 
- 2,393,800 bbl 
.r . 
{2) 
. 61 .. 8% . . 
76.0% 
75.9 
(3)" 
. 397,000 bbl 
i,oi2,poo bbi 
3,152,000 bbl 
( 4) (5) 
1.4% $ -3,521,000 
3.7% ·.·. $ 8,97~,000 
11-~ 4% ' .. $27,958,000 
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White County ranks second in total crude oil production in the state. Of the 
10 major oil fields in Illinois.,. two lie wholly within the boundaries of these 
three counties. In addition, two other major fields lie partly within this 
area. 
Coal - In 1974, 55 mines in 22 counties mined 58,072,640 tons of 
Illinois coal valued at $580,726,400. Twenty-three underground mines produced 
53.6 percent (31.1 million tons) of the total Illinois coal production. 
Only one mine is currently operating in the three Illinois counties, 
a new underground mine in its second year of operation in Wabash County. In 
1974, this mine produced 743,536 tons of coal valued at $7 ,435 .,360. 
Wabash County has had a cumulative coal production of 980,075 tons 
from 38 years of mining during the period from 1883 to 1974. White County has 
had a cumulative coal production of 1, 676,741 tons from 36 years o'f mining 
during the period· from 1883 to 1940. Edwards County has never reported any 
coal production. 
Sand and Gravel In 1974, 203 sand and gravel companies, operating 
232 pits in Illinois, produced 42,705,000 tons of sand and gravel valued at 
$68,566,000. During 1974, three companies operated three pits in Wabash 
County that produced 107,000 tons of sand and gravel, having a value of 
$122,000. Four companies operated four pits in White County that produced 
326,000 tons of sand arid gravel valued at $443,000. There was no reported 
sand and gravel production for Edwards County. 
ITINERARY 
0.0 0.0 Line up on Pear Street in front of the high school heading north-
west. Mileage figures are computed from the beginning of East 
Second Street at Pear Street. 
0.0 0.0 Stop 1. Discussion of Wabash River Valley from the driveway on 
the northeast side of the school. The top of the concrete bleacher 
section overlooking the athletic field affords one of the better 
views of the valley in this area. (W'2 SE~ SW~ Section 21, T. 1 S., 
R. 12 W., Wabash County. Mt. Carmel 15-Minute Quadrangle.} 
, WHAT YOU SEE HERE ••• (The view is from the driveway along the east side 
of the school, at the gateways above the concrete bleachers. In reference to 
landmarks, 12 o·'clock is straight ahead across the valley--nearly due east--and 
3 o'clock and 9 o'clock extend to your right and left along the wall. Refer 
also to the field trip route map.} 
You are standing on top of a bluff on the west side of the Wabash 
Valley. The opposite side of the valley is about 8 miles to the east at 
Patoka, Indiana. The Wabash River is in the closest tree line, just beyond the 
field below us which is part of the river's floodplain. The river can be 
glimpsed throu~h the foliage · (between 12 and 1 o'clock) where light glitters 
off the ripples, which are caused by a thick sandstone bed that crops out across 
the channel. 
The White River joins the Wabash at 11 o'clock at the gap in the tree 
line on the Indiana shore. (Just upstream from the mouth of the White, on our 
. ) 
·' 
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side of the Wabash, is the road going over the levee to the old ferry landing.) 
The mouth· of the Patoka River is at about 2 o'~lock but is concealed by trees 
from this point of'. ·view. · 
-. ' 
We can see two parts of. the riv~r valley here: the river floodplain 
below, and the west side of the valley, this hillside. The floodplain of the 
Wabash River is very flat,and its average elevation near Mt. Carmel is about 
395 feet above mean sea level. When the river floods, it CC?Vers . great areas of 
the floodplain, except where levees have been built to keep it out. We are 
standing about 75 feet above the floodplain on the edge of the ~Qdroitk u'Qlmid 
into which the Wabash Valley is cut south of Terre Haute. 
,. 
The valley we see in .front :of us is just the upper half of a valley 
cut about 100 feet deeper into bedrock. The floodplain we see is the top of 
mud, sand, and gravel deposits half filling the older, deeper channel that is 
called the Wabash Bedrock Valley. . . 
The field trip today is in part of the region- called the Lower Wabash 
Valley. The region is the· section of the Wabash Valley :between the Wisconsinan 
glacial boundary (the ridges · of the Shelbyville Morainic System,which it cuts 
through just north of Terre Haute) and its junction with the Ohio River Valley 
to the south in Gallatin County. 
The valley is young, evidently little more than about _a million years 
old, probably much less. Some of the major geologic events that have shaped 
it in the past 75,000 years--in the time since the onset of the W~scons~nan . 
(the last) glaciation--are well known and dated. The earlier h~story of the 
valley is less clear. The landforms az.1.d sediment deposits that wo·ulfl b·e : . 
evidence of the earlier events of erosion and. depositiqn have been h;l.dden or 
destroyed by the more recent events. 
ANCIENT RIVER DRAINAGE ACROSS THE MIDWEST ••• The modern Wabash River 
is a recent development of a changing river system. The modern rivers~the 
Missouri, Mississippi, Illinois, Wabash, Ohio, to name only the larger--are 
descendents of ancient rivers, but descendents "many times removed" from the 
courses of their ancestors. In the past million .or so ye~rs .. :~he courses of 
the modern rivers were : created and repeatedly changed by the .. Pleistocene · 
glaciers. Each :ice -sheet flowing from Canada into Illinois ·and the midwestern 
lowland changed ·the ancient drainage lines north of central ' Missour~ ·and 
Kentucky. 
Glaciers covered river. valleys, in many cases, buried the valleys 
' with drift~ and diverted the rivers. Each glacier shed immense quantities o~ 
meltwater that deepened some of the older -valleys, eroded :new ones, and filled 
many with outwash. ·. When the las.t glaciation, . the Wisconsinan, ended ;l.n Illinois 
about :15,000 years : ago, the present drainage had been formed. _across the midwest. 
Two publications are.- the sources for· the following discuasion of the 
age and recent history of the Wabash Valley: "Physiography of the Lower Wabash 
Valley" by M. M. Fidlar (Indiana ilivision of Geology Bulletin No. 2', 1948) 
and "Pleistocene Stratigraphy of Illinois" by H. B. Willman and John C. Frye 
(Illinois Geological Survey Bulletin 94, 1970). 
THE AGE OF THE LOWER WABASH VALLEY ••• The approximate dating of the 
valley's beginning depends on a simple geologic rule: A stream valley is 
younger than the youngest rock or sediment deposit that it cuts through; it is 
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older than the oldest rock or sediment deposit that is laid down in it. The 
youngest deposit that is thought to pre-exist the Lower Wabash Valley and be cut 
by it, is the Mounds Gravel. This unit is a brown chert gravel, found in beds 
on the tops of a few of the higher hills near the mouth of the valley. The age 
of the Mounds Gravel is not precisely known. It is evidently not older than 
the Pliocene in Illinois but may in fact be younger, perhaps very early 
Pleistocene. 
The oldest sediment deposits that have been found in the ancient water-
shed of the Wabash Valley are thought to be Kansan tills-silty,_ sandy, gravelly 
clays laid down by Kansan glaciers. But the oldest deposits fo~nd in the Wabash 
Valley itself were deposited by Illinoian glaciers. 
From this evidence, some geologists have theorized that erosion began 
to form the Lower Wabash Valley sometime in the period between, very roughly, 
1 to 2 million years ago (late Pliocene) and 600 thousand years ago (the 
estimated time of the end of the Kansan Glaciation). 
The Recent Geologic His.tory of the Lower Wabash Valley .:. .. Briefly, these 
are the later episodes in the geologic history of the valley, the ones for which 
the evidence of landforms and deposits has been t'ound. 
1. Early glacier-fed rivers erode the bedrock valley. Glacial 
deposits found in eastern -Illinois and Indiana indicate that glaciers entered 
the region of ·the Lower Wabash Valley during the Kansan·. (second) and Illinoian 
(third) glaciations. The glaciers flowed from Canada through the troughs now 
holding Lake Erie and Lake Michigan, and their meltwater floods drained south 
through the Lower Wabash Valley. 
When the glaciers were distant from the valley, the meltwaters, 
running through it, were largely free of the coarser sediments and probably 
took more sediment out of the valley than they brought in. At such times, 
the meltwaters cut the valley deeper. When glaciers were close to the valley, 
their meltwaters washed great quantities of mud, sand, and gravel (outwash) 
from the ice front into the valley, partly filling it. Between glaciations, 
as at present, rain- and snow-water runoff eroded the valley and removed 
outwash deposits. Because the volumes of meltwater released by the Pleistocene 
glaciers were so very large, and because the meltwater released by each 
glaciation seems to have removed the drift deposits of the preceding glacia-
tion from the valley, it is generally believed that the drainage from these 
earlier glaciations cut the Lower Wabash Valley deeper into bedrock and formed 
the Wabash Bedrock Valley. Possibly the bedrock valley was cut ·in the early 
Pleistocene during the Nebraskan (first) glaciation or earlier. However, 
Nebraskan drift has not been identified in the Lower Wabash Region, and the 
erosion of the region by the later Pleistocene glaciers and their meltwaters 
has apparently hidden or wiped out the old features and deposits that would 
be evidence of Pre-Kansan drainage. 
2. The Wisconsinan glaciation erodes and fills the valley. About 
20,000 years ago, the Woodfordian advance of the Wisconsinan (fourth and last) 
glaciation reached its southern limit and deposited the ridges of the 
Shelbyville Morainic System at the head of the Lower Wabash Valley. With the 
glacier standing at the head of the valley, meltwaters filled the valley more 
than half full of gravel, sand, and mud from the ice. Most of this glacial 
outwash remains in the _valley now, forming a type of glacial deposit called a 
valley train. 
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. ·. In· the Mt. Carmel area, the surface of the valley train probably 
formed a floodplain and valley floor at .a level perhaps 30. to 35 feet above 
the present floodplai~~~ level about one-third of the way up the slope below 
us here at Stop. f. Erosion in the · Valley--since th_e retreat of .the Woodfordian 
·"· giacier has ··cut the valley floor down to its present level. Remnants of this 
Woodfordian valley-train surface can ··'be seen on t~rraces along the sides of the 
Lower Wabash Valley north of Vincennes, Indiana. None have been found south 
" of . there. (Terraces are. step-like landforms produced when a stream trenches 
a .. new valley floor- down -into an older valley floor. · The older floodplain is 
the upper "tread" of the step, the younger floodplain is the lower "tread," 
and . the short slope co~~ecting them is the "riser.") 
As the Woodfordian valley train filled in the Lower Wabash Valley and 
raised the .va_lley floor, . it blocked the mouths of the tributary creek valleys 
that joined the Wabash ·vailey at its deeper level~ The tributary streams 
· became -lakes as their waters rose to the level of the water on the valley-train 
surface. In the Mt. Carmel · area, lakes· filled the valleys of Crawfish and 
Bonpas Creeks and the Little Wabash River·. The very wide, extremely level 
floors of these valleys today_were originally lake beds. The glacial lakes 
trapped sediment and filled in .their bottoms .with silt, which was mostly washed 
from the hills around them. 
3. The Maumee -Flood erodes the Woodfordian valley train. In the time 
between about 20,000 and 14,000 years ago, the Woodfordian glaciers melted back 
, ·. • (retreated) from the Shelbyville Morainic System in Indiana and central Illinois 
to positions in the Great· Lakes' troughs. The glacier retreating into the Erie 
Basin created Glacial Lake Maumee, which was a meltwater-swollen, higher level, 
larger ancestor of Lake Erie. Glacial Lake Maumee extended across northern 
Ohio to Fort Wayne, Indiana, and was confined between the glacier along its 
northern margin and by the end moraine that the glacier had laid down around 
its southern margin. 
About 14,000 years ago,- the glacial lake overtopped its moraine dam 
at Fort Wayne, cutting a gap and spilling down the Wabash River. This torren-
tial drainage is called the Maumee Flood. The Maumee Flood eroded the Wood-
fordian valley-train surface, cutting a new valley floor called the Maumee 
erosional surface which is about 20 feet down into the Wisconsinan valley train. 
Erosion in the valley since the Maumee Flood produced the present lower flood-
plain -and left remnants of the Maumee erosional surface as terraces down the 
length of the Lower Wabash Valley. In the Mt. Carmel area, the Maumee erosional 
surface, or terrae~ level, is ~0 to 15 feet above the present floodplain. 
4. The modern Wabash River excavates its floodplain. After the 
Maumee Flood, from the tim~ of the waning of the Wisconsinan glaciers to the 
present, the drainage from the Wabash Rivershed has eroded a channel in the 
older deposits, and has filled it with alluvium to the level of the present 
floodplain, which is 10 to 15 feet below the level of the Maumee floodplain. 
The Wabash -River Channel follows a winding course through the lower 
Wabash Valley.. Its channel drops only about six inches a channel mile. The 
· landforms of the floodplain are shallow and low, streamlined grooves and ridges 
-left by the river: oxbow lakes, channel scars, floodwater fluves, and natural 
-levees. 
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Leave Stop 1. CONTINUE AHEAD (northwest) on Pear Street. 
STOP, East Third Street. TURN LEFT (southwest) on Third Street. 
CAUTION. TURN RIGHT (northwest) on Cherry Street. 
STOP, 4-way (Fifth Street). CONTINUE AHEAD (northwest) on 
Cherry Street. 
0.75 STOP, 4-way (Ninth Street and State Route 1). TURN LEFT 
(southwest) on Ninth Street and State Rout~ (SR) 1. 
0.95 
1.1 
1.15 
1.75 · 
CAUTION, STOPLIGHT at Market Street (i~tersection of SR 1 _and 
SR 15). CONTINUE AHEAD (southwest) on Ninth Street (SR 15). 
CAUTION, Penn Central (PC) Railroad crossing._ 
CAUTION, STOPLIGHT at Walnut Street. CONTINUE AHEAD (southwest) 
on Ninth Street (SR 15). 
Leave Mt. Carmel. 
Enoch Greathouse, who came here in 1803, was the first known 
settler in the Mt. Carmel precinct. He sold some of his land 
to the Reverends Thom~s Hinde and William McDowell, who 
founded Mt. Carmel in 1817. These men, Methodist ministers 
from Ohio, may have been inspired by the example of the New 
Harmony colony, for, according to a county historian, 
T. G. Risley, they promised "to build a t~wn that should be 
governed by a code of laws based on their particular views 
of morality. 11 They felt certain that navigation on the three 
rivers, which join in this vicinity, would result in a settle-
ment bec•ming an important commerc Htl city< They originally 
planned to name the town 11Three Riv·ers, 11 but later changed t• 
"Mt. Carmel" because the river bluffs here evidently reminded 
them of the place where Elija sacrificed to his Diety and 
slaughtered the pagan priests (I Kings 18: 1-46). The 
southwest part of town was first platted in 1818. 
2.05 Cross Greathouse Creek. .. 
: . , 
3.7 The view ahead across an arm of the ancient Glacial Lake Bonpas. 
4.15 Roadside park and rest area to the left. Route 15 continues 
ahead to Albion, some 12 miles away. 
Wabash County was created as a result of a near war between 
factions ,. in- ~1t .- Carmel and Albion. An election in 1821 
placed tne county sea:t of Edwards County in Albion, which 
was an English settlement. Fueled by the adverse outcome of 
this election, the animosity to the English, which was raised 
by the War of 1812, and the probable loss of the financial 
advantages, which were concomitant with being a county seat, 
the people of Mt. Carmel raised and drilled several com-
panies of militia with the expressed intention of seizing all 
county records by force and making Mt. Carmel the county 
seat. The militia camped overnight east of Albion where they 
were met by a peace commission from Albion. As a result of 
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Fig. 4 - Generalized geologic column 
of the upper part of the Mississip-
pian strata in southeastern Illinois. 
Black dots indicate oil and gas pay 
zones. Formation names are in capi-
tals; other pay zones are not. (From 
Fig. 2, Ill. Pet. 107, 1975.) 
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the negotiations from this meet-
ing, a compromise was reached 
that would split Edwards County 
along Bonpas Creek; Mt. Carmel 
could then become the county 
seat of the new area. Spurred 
on by this compromise, the 
Illinois State Legislature 
passed a bill in 1824 establish-
ing Wabash County. (From Illinois 
Historical and Wabash County 
Biographical, Thee. G. Risley, 
ed., Munsell Publishing Company, 
Chicago, 1911.) 
CAUTION, prepare to turn right at next 
·crossroads. 
·crossroads. TURN RIGHT (north) on 
blacktop. 
5.4 STOP, 4-way. TURN RIGHT (east). 
5.45 Stop 2. Discussion of oil well and 
tank battery on the north side of 
road. (Property location: · SW~ SW~ 
SE~ Section 14, T. 1 S., R. 13 W., 
Wabash County. Mt. Carmel 15-Minute 
Quadrangle.) 
This tank battery and pumping 
well with its nearby gas flare, which is a short 
distance to the north on the right side of the 
tanks, is owned and operated by the Spartan 
Petroleum Company on the Raymond Haase et al 
property. This well was completed during 
February 1975 to a depth of 2,588 feet in the 
New Harmony Consolidated oil field. Nearby wells 
in this field have produced from the Waltersburg 
Sandstone (fig. 4), but this well was completed 
into the deeper Ohara limestone pay zone from 
2,552 to 2,556 feet of the Ste. Genevieve Limestone. 
This re.presents a successful attempt to ·produce 
oil from a lower relatively unknown horizon in a 
known oil field. Initial production was 80 barrels 
per day by pumping this well. Figure 5 is a 
schematic diagram of a common production tank 
battery used in Illinois. Note the statistics 
about crude oil production for this area near the 
end of the introduction. 
0.0 5.45 Leave Stop 2. CONTINUE AHEAD (east). 
2. Motor- or eng"ine-
driven PUMP lifts the 
fluid out of the pro~ 
ducing layer and 
pushes it through the 
system . 
5. 
3. Gravity and heat in an oil-fired HEA'J'E.P. TREATER 
separate the oil from the salt water. OiJ flows 
out of the top and water out the bottom. 
Salt water flows into a pit 
to evaporate, or into a dis-
posal well, or into a water-
flood well. 
to salt water disposal 
1 . Oil and salt water flow into the well 
.·· · · chamber through fractures, cavities, and 
spaces between the grains of the rock bed 
that is the PRODUCING LAYER (the "oil sand 11 
or 11 pay z;one 11 ). 
4. Separated oil is held in 
the STOCK TANK until it 
is purchased . 
tank truck 
pick-up or 
pipeline 
toward 
refinery 
Fig. 5 - Schematic diagram of a common type 
of oil production unit in Illinois . 
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0.1 5.55 Another Spartan Petroleum Company tank battery is located on the 
right side of the road. The producing well is farther to the 
south. 
0.5 6.05 The cluster of Spartan Petroleum Company tanks to the left is a 
0.4 6.45 
0.5 6.95 
1.0 7.95 
0.1 8.05 
grouping of several production units. Between here and 
Mt. Carmel the itinerary passes several other Spartan Petroleum 
Company wells and tank batteries. 
T-road from left. CONTINUE AHEAD (east). Just east of the 
north-south road and about 0.25 mile north of the itinerary 
an oil test well is being drilled. 
Cross Greathouse Creek. 
CAUTION, prepare to turn left. 
T-road from left, TURN LEFT (north) on gravel road. 
0.6 8.65 Wabash Valley College campus to left. A public referendum 
established this college in December 1960. During February 1969 
Wabash Valley College became a part of the first three-campus 
community college district (No. 529) in downstate Illinois. The 
other schools in this district are Olney Central College and Lincoln Trail 
College, Robinson. This college district is composed of 21 high school districts 
covering more than 3,000 square miles in southeastern Illinois. 
Wabash Valley College matriculated its first students in September 
1961 in a small building near Mt. Carmel High School. Four years later the 
college moved to this 120-acre main campus. 
0.05 8.7 STOP, intersection with College Drive. TURN LEFT (northwest). 
0.05 8.75 STOP, 3-way. BEAR RIGHT (north) on Park Drive. 
0.25 9.0 CAUTION, city park to the left. CONTINUE AHEAD (north). 
0.5 9.5 LOOK LEFT, pumping oil wells on golf course. 
0.3 9.8 CAUTION, T-road from left. CONTINUE AHEAD (north) and prepare 
to turn right. 
0.1 9.9 T-road from right. TURN RIGHT (east). 
0.5 10.4 STOP, intersection with SR 1. TURN LEFT (north). 
0.1 10.5 WVMC radio transmission tower to left. 
0.3 10.8 Stop 3. The roadcut and ditch to the right expose Pennsylvanian 
strata belonging to the Bond Formation. (Section extends north-
ward from E~ NE~ NE~ NW~ and W~ NW~ ~ NE~ Section 8 to SW~ S\v~ 
SW~ SE~ Section 5, T. 1 S., R. 12 W., Wabash County; Mt. Carmel 
15-Minute Quadrangle.) 
Bedrock of Pennsylvanian age that is exposed in this field trip area 
was deposited on lowlands and in shallow tidal basins and seas adjacent to an 
ancient river delta system that existed between about 295 million and 285 
z 
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MEMBER 
McCleary's Bluff Coal 
Friendsville Coal 
Witt Coal 
Reel Limestone 
Flannigan Coal 
Mt. Carmel Sandstone 
0 
Shoal Creek Limestone 
Fig. 6 - Generalized stratigraphic section 
of the Bond and Mattoon Formations 
in. Wabash County. (R. B. Nance, unpublished 
manuscript, Illinois State Geological 
Sur vey , Urbana). 
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million years ago. As noted in the attached 
Pennsylvanian supplement, this period of 
geologic history is noted for its variability 
of sedimentation conditioni and resultant 
differences in rock types from one locality 
to another. Althoug& there are some notable 
exceptions, depositional conditions gen-
erally were of short duration and the bed-
rock units, therefore, are relatively thin, 
especially when ~ompared to older bedrock 
strata known from wells in the area. · 
A graphic representation of the 
principal members of late Pennsylvanian 
age that are exposed in Wabash County is 
shown in figure 6. Compare this diagram 
with the generalized Pennsylvanian strati-
graphi.c column for eastern and sout}J.-
eastern Illinois, which is found in the 
Pennsylvanian supplement, and with 
figure 7 which presents the bedrock details 
of this exposure. 
The coal exposed here in· the bank of 
the creek is the Flannigan Coal Member 
of the Bond Formation, and it occurs about 
10 feet above the Mt. Carmel Sandstone 
Member, the bluff former at . Stop 1. This 
coal is named for exposures, which are 
found to the southwest of this field trip 
area in Flannigan Township, Hamilton County. 
The coal reaches a maximum thickness in 
the field trip area of about one foot--
too thin to be corrnnerc __ ially important at 
this time. 
About. 20 feet above the Flannigan 
Coal in this section is a limesto~e that 
occurs above a thin covered interval. 
There is a strong possibility that a thin 
coal and underclay may occur below this 
limestone. Although this would apparently 
be the position of the Witt Coal Member, 
the interval between it and the underlying 
Flannigan is much too thin, by about 50 
f .eet. However, it will be noted that this 
section does not contain any sandstone and 
·that the shale is thi:n, which shows that 
the .section is probably condensed. Exact 
relationships are uncertain because of 
the presence of slump resulting from high-
way construction. 
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CENOZOIC ERATHEM 
Quaternary System · 
Pleistocene Series 
Wisconsinan Stage - loess, not studied 
Illinoian Stage drift, not studied 
ERA THEM 
Pennsylvanian System 
Missourian Series 
McLeansboro Group 
Bond Formation 
Covered interval - 6• · 
Clay- blue- _to olive-gray; limonitic; plastic; 211 + 
Coaly streak - highly weathered; may be smeared by slump; 1 11 ± 
Underclay - olive-gray to blue-gray downward; carbonized root traces; 
irregular basal contact; 3" 
Underclay- medium olive-gray, but weathers rusty;ironstone concretions 
up to 1/4", scattered throughout; smooth; 4" 
Underclay - light to medium blue-gr·ay; plant traces; 5" 
Claystone - very similar to aoove but tougher; contains discontinuous, 
fairly hard sandy zones up to 3/4" thick; irregular ironstone 
layer up to 1/4" thick at base; 1•811 
Shale - light gray; limonitic; silty; rather poorly bedded; 211 + 
Covered interval- 3 11 11 
Shale - black; sheety, well laminated; bottom 111 less well-laminated, 
fossiliferous; 1•1 11·+ 
Limestone - medium gray; nodular; shaly at base; fossiliferous; 8"+ 
Covered interval - 4 11 (possible position bf Witt Coal Member) 
Shale - variegated gray to drab• smooth; blocky, but weathers flaky; 
scattered carbonized debris; scattered ·limestone concretions up to 
5" diameter and 3/4" thick; 11 1 611 + 
Shale - medium olive-gray; layer~ of fossiliferous ironstone 
are separated vertically by 1 11 to 211 of shale; 2•1011 
Shale - medium gray;. smooth; well lamina ted; 1'111 
Shale - black; well laminated, weathers papery; 1'911 
Reel Limestone Member 
nodules 
Shale - dark gray; hard; slightly silty; _ fossil; irregular limestone 
masses near base are up to 811 thick and 6• across; limestone is 
medium gray, dense, fossiliferous (especially Composita}; hard, 
lenticular; in-places there is a -black, fossiliferous, clod-like 
material on top of the coal; 3'4 11 
Flannigan Coal Member -::;;;;;;r;...;;;;;;....~--.. / / Coal - bright banded in part; lower 5" is hard and bony; bottom 211 ISJD V contains clay-filled fractures; 9" 
Fig. 7 - Oraphic 
column of 
exposed strata of 
the Bond Formation 
at Stop 3. 
Underclay - medium gray; abundant plant impressions; becomes harder 
downward; 1 1 511 
Mt. Carmel Sandstone Member 
Siltstone - medium gray; micaceous; rather blocky; 3 11 + 
Base covered to water level; 1'+ 
' ! 
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The section above the limestone may also be condensed because no 
sandstone is present there either, and the shale sequence appears to be thin. 
If the coaly streak at the top of this section should possibly represent the 
thin coal near the top of the Bond Formation (fig. 6), then the stratigraphic 
position of the Friendsville Coal Member probably would be no more than a few 
feet above the top of the measured section in figure 7. 
The Friendsville Coal Member is the only coal of sufficient thickness 
to be of any importance as a strippable coal reserve in the field trip area. 
It was named and described from exposures near Friendsville in northern Wabash 
County where it was mined in Sections 13 and 24, T. 1 N., R. 13 w. This coal 
is commonly 30 to 48 inches thick in Wabash County, the only place where it has 
been recognized with any degree of certainty. Data gathered from examining 
drill cores show that the Friendsville Coal occurs stratigraphically about 
250 feet above the Shoal Creek Limestone Member, which crops out in the Wabash 
River at the Old Dam south of New Harmony. The coal occurs in irregular 
patches throughout much of the western two-thirds of Wabash County. Overburden 
above this coal increases to somewhat rr:ore than 100 feet near the western edge 
of the county as the coal dips westward into the Fairfield Basin. This coal 
has been extensively prospected over a period of years. 
0.0 10.8 Leave Stop 3. Use EXTREME CAUTION as you reenter the highway. 
CONTINUE AHEAD (north-northeast) on SR 1. 
0.45 11.25 Cross Crawfish Creek. 
0.2 11.45 CAUTION, prepare to turn right. 
0.2 11.65 TURN HARD RIGHT (south). 
0.05 11.7 Loeb and Mitchell Oil Company's Moeller-Dunkel A and B tank 
batteries to left. 
0.35 12.05 LOOK RIGHT to oil pump that is on an elevated platform to keep it 
above floodwaters. 
0.4 12.45 Cross narrow bridge over Crawfish Creek. The Mt. Carmel Sandstone 
Member is exposed in the creek bed on both sides of the bridge. 
0.5 12.95 T-read intersection just to the east of SR 1. TURN LEFT (east) 
on gravel. 
0.3 13.25 The itinerary is crossing the lowest part of an abandoned channel, 
which is just a few feet above the Wabash River floodplain. 
CONTINUE AHEAD. 
0.05 13.3 CAUTION, unguarded PC Rail =oad crossing. 
0.05 13.35 As the road curves and ascends the east wall of the abandoned 
channel, LOOK LEFT to see pieces of weathered, medium-grained 
sandstone held in place by the roots of the tree. CONTINUE 
AHEAD (northeast and then southeast). 
o. 65 . 14.0 
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LOOK RIGHT, about .. ~ quarter of a mile a~~y . is a small dune that 
has been partly removed for various bui~~ing purposes. It 
cannot be seen from the road when the . co.rn is high. 
D.25 14.25 . CAUTION, sharp left turn across narrow culvert. 
0.2 14.45 LOOK RIGHT, at 4 o'clock and about 0.4 mile is a better view of 
the dune previously mentioned. View also shows several oil 
storage tanks. 
0.25 14.7 TURN LEFT (east) at foot of hill. 
0.15 14.85 . The itinerary here_js, down ori the Wabash River floodplain. 
0.1 14.95 LOOK LEFT at the footings of t~e Grand Rapids Dam. 
I 
THE GRAND RAPIDS DAMS ••• The Wabash River was once the highroad for 
traders and travellers through this part of Illinois and Indiana. Today, only 
the occasional passing of a fisherman's boat reminds us of the traffic of the 
past-of the 1'1;1dtan canoes and dugouts, the · French voyageurs' bateaux,_ and 
American flatboats ·. and··· steamboats. 
Rapids like these sometimes. become · cen_ters . for human settlements and 
enterprise~. Rapids interfere with boat passage, sqmetimes requiring that 
cargo be landed and portaged. The shallow rock bottoms of rapids make good 
foundations for dams, which provide lo~ks for boats and water power for mill 
wheels. The Grand '· Rapids were apparently not a formidable barrier to shallow-
draft boats. Histories of the county tell that steamboats going and coming 
from Terre Haute passed over the rapids . about once a year from 1819 u~~il the 
first dam was built in 1847. 
According to T. G. Risley's history of Wabash County,- land speculators 
realized the possibilities of damming the· rive·r at the rapids and attempted to 
create a town here, as early as 1837. In 1847, the Wabash Navigation Company 
built a wooden dam and locks to ai~ navigation and to supply power · for flour 
and saw mil~s. This wooden dam gave way in 1879 •··. The second dam and locks 
were built sometime before 1911, the date of Risiey's history, and were 
operating when he published. The second dam was 1,100 feet long, 12 feet high, 
and cost $340,000. 
SHIPPING ON -THE WABASH ••• The first steam'tloat to land at Mt·. Carmel 
came in 1819. It was the boat Commerce from ·Cincinnati, .and · it proceeded ~p­
river to Terre Haute. ·By 1830, there was regular steam-boat . traffic to the 
towns of Mt. Carmel and Rochest'er, ·a village about ·4 miles south by river 
· from Mt. Carmel (near the lunch stop on our itinerary). On a spring day in 
1849, just after the ice went out at Grand Rapids, one observer cited by Risley 
counted 40 flatboats passing Rochester, bound for New Orleans. As railroads 
were built in the midwest, the river traffic diminished. In 1872, when the 
Southern Railroad brought its line from Albion into Mt. Carmel, the town was 
no longer bound to the river. 
PEARL AND SHELL FISHING ... .. For a short time in the early 190Q,s., this 
reach of the Wabash River was a pearl and shell fishery. Clams were gathered 
from the river bottom and searched for pearls. The shells were used to make 
buttons and other mother-of-pearl items. 
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Clams, oysters, snails, and other molluscs grow shells by secreting 
calcium carbonate from their mantle tissues. The lustrous, pearly inner layer · 
of such shells is called mother-of-pearl. Pearls are the rounded, smooth 
concretions of shell material--separate from the shell--that sometimes grow 
around foreign particles that lodge in the mollusc's mantles. Although oysters 
supply most of the pearls that humans collect, freshwater clams and some large 
marine snails also grow pearls. 
According to Risley's history, pearl and shell fishing began in the 
Mt. Carmel area in 1902 and persisted for a decade or two after that. Risley 
reports that during the year 1905, an estimated 4,000 men were "musseling" in 
about the 40-mile reach of the Wabash, which centered on Mt. Carmel. In 
contrast, at the time he was writing, (1910 or 1911), only about 400 men were 
employed, so rapidly were 'the shellfish being exterminated. Estimates that 
Risley obtained set the total value of the pearls taken from the part of the 
river along Wabash County at about $1,300,000, and the value of the shells at 
as much as $700,000. 
0.65 
0.7 
0.1 
0.1 
15.6 
16.3 
16.4 
16.5 
CAUTION, narrow bridge. 
CAUTION, crossroads at abandoned Mt. Carmel ferry '· landing. 
CONTINUE AHEAD (south). 
LOOK RIGHT about 1:30 o'clock toward Mt. Carmel High School on 
top of the bluff. LOOK LEFT to see the confluence of the White 
and Wabash Rivers. 
T-road from left. BEAR LEFT (south) on the ·cinder road outside 
of the levee. 
0.35 16.85 LOOK LEFT through the trees for a closer view of the ripple 
(first noted from the top of the bleachers at Stop 1). 
0.05 16.9 LOOK LEFT-this is the notch in the trees through which the 
· ri.pple was viewed from Stop 1. Tall weeds generally obliterate· 
the view of the ripple from this lower level. 
0.05 16.95 LOOK LEFT--Mt. Carmel waterworks plant. CONTINUE AHEAD (south~ 
west) and cross levee. 
0.25 17.2 
0.1 17.3 
BEAR LEFT around the southeast side of the park. 
TURN LEFT (southeast) at the south corner of the park. Use 
EXTREME CAUTION in this area as the land belongs to the 
Mt. Carmel Sand and Gravel Company. 
0.05 17.35 TURN RIGHT (southwest) toward the cement tower bins. BEAR to the 
RIGHT of the gas pumps and THEN TURN LEFT toward the green metal 
building which is the office. 
0.05 17.4 Stop 4. Office of the Mt. Carmel Sand and Gravel Company. YOU 
MUST GET PERMISSION HERE TO ENTER THE PROPERTY. Across from the 
office is an opening in the seawall. Proceed through this open-
ing and TURN LEFT to view the dredge barge and the ciassifier. 
(SE~ NE~ NW~ Section 28, T. 1 S., R. 12 W., Wabash County. 
Mt. Carmel 15-Minute Quadrangle.) 
.'• 
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THE MT. CARMEL. SAND AND GRAVEL COMPANY •.. Sand and gravel are very 
important mineral commodities. They are used in many different ways as sur-
facing materials and as aggregates. Aggregates are the .. fillers" in concrete 
and blacktop that take up ~pace in the mixtures so that less of the much more 
expensive binders, cement and asphalt, are used. The sand and gravel mined in 
Illinois were inoved here by "Ple.istocene . glaciers and were put into partly 
washed and sorted deposit~ ·by .the ··~eltwaters· flowing from them. 
At this plant,·· . ~he Mt. ·Carmel San4 and Gravel Company produces concrete 
sand and masonry sand from the mud, sand, and gravel . that is dredged out of the 
river chann~l • .. From the company's dredging barge, the river sediments are 
conveyed to the classifier, the tall structure between the river and the wall. 
The classifier washes and screens the material, sorting it into the two sizes 
of sand which are then con~e~ed over the wall and stockpiled. 
The residue from the classifier--a mixture of wood, mud and gravel--
is piled nearby; So little gravel is in the sediment here that the Company 
•· does not screen .it out and sell the residue material as it is for road surfacing 
material. The stockpiles of gravel in the plant yardf are trucked from the 
company's pit near Lawrenceville, about 25 miles north of · here. The mining 
operation stops in the winter when freezing temperatures prevent use of water 
in the classifier. · 
SAND AND GRAVEL IN THE WABASH VALLEY ••• About 20,000 years ago, during 
the Wisconsinan glaciation, a glacier reached the head of the Lower Wabash 
Valley just north of Terre Haute. Meltwater off this ice sheet drained down 
the valley and filled it more than half full of sediment that the glacier had 
mixed in its. ice during its travels. (See also, S'top 1.) Such a glacial 
dep~sit, . partly filling and extending down a vall~y, is called a valley train. 
Most of the Wisconsinan valley train is still in the Lower Wabash 
Valley--little of it has been removed by erosion--and it is the source of all 
the sand .and gravel now being ' ~ined in the valley. Two points should be made 
clear. First, the sand and gravel from the valley train are a mixture of rock 
and mineral fragments that the glacier eroded from the bedrock in regions 
between q~ntral Illinois and Hudson Bay, Canada. Second, the size of the 
grains in the valley train decreases grad~aily, fro~ a coarser gravel and sand 
mixture at the north end (close to the glacier's position} downstream to a 
finer silt and sand mixture at the mouth of the Wabash. 
Examining. the sand and gravel , here, one sees that they are mixtures of 
different kinds and colors of grains. The sand grains are largely mineral 
grains: transparent, colorless quartz (the most abundant}; translucent pink, 
white, or gray feldspar; trans.parent pink, red, or orange garnet; green epidote 
and hornblende; and black, magnetic ilmenite and magnetite. 
The gravel-sized grains ~re mostly· rock fragments, The sedimentary 
rocks-limes.tone, dolomite, chert, ·coal, sands tone, and shale-come from the 
regions upstream and north of us. The softer and weaker rocks--coal and shale, 
for exampl~~c~me from nearby and p~obably were eroded from the valley sides by 
meltwater •: ! The tougher rocks ~may have . come farther,. from . northern Illinois or 
· lndiana, .. or .. from the regions beyond th~t were crossed by the glacier • 
Ig~eo~s rocks--granite, gabbro, trap~are from Canada and our northern 
states, as -. a~e the metamorphi.c rocks: granofels, gneiss, schist, metagraywacke, 
quartzite, .an.d othe+s. 
. j 
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Now consider the second poirtt, the decreasing grain size of the valley.:.. 
train deposits downstream in the Lower Wabash Valley. The meltwater that 
carried the sediments downs-tream, away from the glacier, also sorted them by 
size. The heavier particles-the cobbles and larger gravel sizes-were moved 
into the head of the valley by vigorous flows of water off the glacier. Down-
stream from the glacier, the meltwater floods slowed and spread, . leaving, for 
the most part, the larger, heavier sediments and moving the_ smaller lighter ones--
the clay~, silts, and sands--farther down the valley. 
So it is that relatively little gravel is found in the southern half of 
the Lower Wabash Valley. Geologist M. M. Fidlar noted that "Gravel larger than 
-one inch in diameter is seldom found south of the junction with the White River; 
fine sands and silts make up most of the alluvial fill near the Ohio River." 
(1948, page 99--see in Stop 1.) Because the river today is moving sediment from 
the valley train, the river deposits--the alluvium in its floodplain and channel--
follow the same size-sorting trend. 
o.o 17.4 Leave Stop 4. CONTINUE AHEAD (southwest). 
0.05 17.45 TURN RIGHT (northwest) on Mulberry Street. 
0.05 17.5 LOOK LEFT, city-owned power plant • . 
0.1 17.6 
0.3 17.9 
0.1 18.0 
0.2 18.2 
0 •. 2 18.4 
STOP, 4-way. ·coNTINUE AHEAD (northwest) on Mulberry Street. 
STOP, 2-way at East Third Street. TURN LEFT (southwest) on 
East Third Street. 
CAUTION, stoplight at intersection with SRs 1 and 15. City 
Hall to left. CONTINUE AHEAD (so~thwest) on Third Street 
(SRs 1 and 15). 
STOP, 4-way at intersection of SR 1 and SR 15 (Walnut Street). 
CONTINUE AHEAD (southwest) on SR 1. 
CAUTION, Southern Railroad crossing. CONTINUE AHEAD (southwest). 
0.25 18.65 LOOK LEFT at large power plant being constructed on the Indiana 
side of the Wabash River. 
0.45- 19.1 Leave Mt. Carmel. Cross Greathouse Creek. 
0.1 19.2 LOOK RIGHT at the Coal Mining Techno~ogy classrooms of Wabash 
Valley College. The need for trained. personnel to work -in coal 
mines was brought to the attention of . the college during the 
fall of 1971. A trial program was conducted between September 
1972, and June 1973. This program was an instant success. The initial project 
was evaluated and was developed into the present program by the college in 
conjunction with state and federal agencies, the United Mine Workers of America, 
and the coal .mining industry. The Coal Mining Technology program offered here 
is a two-year associate in Applied Science degree curriculum, which provides 
training in all aspects of modern technical mining. Because coal mining is one 
of the most rapidly expanding industries in the U.S., and because coal mining 
technology is changing rapidly, about one-half of this program's teaching is 
conducted at various coal mines in southern Illinois. 
0.55 19.75 Bridge over PC Railroad yard. 
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0.8 20.55 Roadside park to left. 
0 • 8 21. 35 Here . the it.inerary crosses a bedrock upland that is thinly 
mantled wi'i:~ gl~pial till -and · loess • .... 
0.8 
0.75 
2.0 
22.15 The view ah~ad is across Glacial Lake Bonpas. 
22.9 
24.9 
The itinerary i~ now crossing the bottom of Glacial Lake Bonpas. 
CAUTION, prepare to turn left at Keenst?urg· and enter:PC Railroad 
crossing. 
0.25 25.15 ·TURN LEFT a1:1d CROS_S unguarded PC Railroad crossing into Keensburg. 
0~05 25.2 TURN RIGHT (so~thwest) on Market Street. 
0~15 25.35 CAUTION, TURN LEFT (southeast) on Third Street. 
o.~ 25.65 Leave Keensburg. 'I 
0.25 ' 25.9 · LOOK RIGHT, the small cemetery hill is a sand dune, as are the 
other small hills along the itinerary to the east across the 
bottom of Glacial Lake Bonpas~ 
0.55 26.45 LOOK ~EFT. at 9 to 12 o • clock, view of Wabash Mine·, AMAX Coal 
Company. CONTINUE AHEAD (east). 
0.3 · 26.75( CAUTION, .entrance to Wabash Mine to l~ft. CONTINUE AHEAD • 
.. 
0. 4 27.15 Crossroads. TURN '· LEFT (north) toward Beall (pronounced "Bell") 
Woods. 
0.5 27.65 Crossroads • . TURN RIGHT (east) and proceed through entrance to 
Beall Woods Conservation Area. CONTINUE AHEAD (south and 
east) . . on the oil road to the Red Barn Nature Center. 
0.5 28.15 Stop 5. Lunch at Red Barn Nature Center and discussion of 
geological items in this vicinity. (NE~ NE~ SW~ Section 11, 
T. 2 S., R. 13 W., Wabash County. Mt • . Carmel 15-Minute 
Quadrangle.) 
BEALL WOODS NATURE PRESERVE AND CONSERVATION AREA'~ .. . A tiny . remnant 
of the primeval hardwood forests that once covered' the valley -regions of 
southern Illinois and Indiana is ·protected by this Illinois .. Conservation Area. 
The 290-acre Nature Preserve contained in the 635-acre Conservation Area is a 
unique, near-virgin deciduous forest--the largest single tract of its kind in 
the United States. The Preserve ·is listed in the U.S. Register of Natural 
Landmarks as the "Forest of 'the Wabash." 
The ·bottomland and upland forests in Beall ~oods contain 64 identified 
tree species and about 300 trees with trunk diameters greater than 30 inches at 
breast height. · The l~rgest Shumard Oak known in the United S.tates grows here. 
Named for ·Benjamin F. Shumard, an American geologist, the tree is more than 
lSO years . old · and ~easur..~.s - ;~-~. 5 feet in . c.i~cumference. · 
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T. G. Risley's history of Wabash County describes another tree of 
extraordinary size that was wantonly destroyed in 1897. It was a sycamore 
known locally as the "Big Tree on the Wabash." Risley states that it " ••• stood 
on the bank of Coffee Creek, a few hundred feet from where the creek empties 
·into .the Great Wabash. • • • The tree was a full twenty-~ight feet in circum-
ference and eight feet and eleven inches in diameter •••• " He states that the 
land owner cut the tree down to spare himself being troubled by the people 
who came to see it. 
BENJAMIN FRANKLIN SHUMARD (1820-1869) ••• Shumard was schooled to be a 
physician but made geology his private study until 1846. That year, the 
brilliant American geologist David Dale Owen visited Shumard at his home in 
Louisville, Kentucky. Soon after, Shumard joined Owen as an assistant on 
Owen's geological survey of the Northwest Territory--Iowa, Wisconsin, ~nd 
Minnesota. Later Shumard worked as a geologist in Oregon, Missouri, and Texas. 
In his relatively brief working career, he established a reputation as one of 
America's foremost ·paleontologists and a pioneer in the .. geology of the West. 
THE RED BARN NATURE CENTER ••• In addition to the collections displayed 
-in the Nature Center, there are t~o interesting geologic features outside the 
building • 
. The sandstone block holding the commemorative plaque was br9ught here 
from a place near Glen 0. Jones Lake in Saline County. Examine it closely. 
The rock is .largely-IDade of quart~ · sand grains cemented together. The rust 
stains on the stone indicate that the cement is partly iron. White mica flakes 
glitter on the exposed bedding planes--the top and bottom of a layer in the rock. 
Find the shallow, alternating troughs and ridges (about 1~ inches wide) 
that run diagonally across the top of the stone • . These are ripple marks. On 
the sides of the stone, you can see bedding, the thin and thick layers that 
pass through the rock from side to side. There are trace fossils on top of the 
stone, particularly to the left of the plaque. These are the short, sinuous, 
wrinkled (worm-like) burrows or feeding tracks of some of the animals that lived 
in the sand. 
The uniform size of the sand grains in Lhe rock, the ripple marks, 
bedding, and trace fossils indicate that the rock .. is made e>f san,d that was 
carried into place by water and was deposited un,der water • . Note t~e lichens 
on the stone-the gray' black~specked splo.tches and greenish areas . (in the 
summer). These plants are colonizing the rock and disintegrating its surface 
with their life processes. 
The concrete floor in front of the barn inspires a number of questions 
you might think about. What caused· the shallow, parallel, east-to-west grooves 
on the floor? Where did the gravel for the co~crete come from? Why are the 
mollusc shells in the concrete? The .pieces of .gravel have rounded-off ends 
and· ·corners-what caused the rounding? There are a number of different rock 
and minerals in the gravel .and sand mixed in the concrete--Why? Where do the 
igneous and metamorphic rocks in the gravel come from? What will the plants 
growing in the cracks do to the floor as time passes? How will they do it? 
What evidence could a geologist use 10 million years from now to date a piece 
of this floor? 
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0.0 28.15 Leave Stop 5 and retrace itinerary to the entrance of Beall Woods 
Conservation Area. 
0.5 28.65 STOP, 2-way, at entrance. TURN LEFT (south). 
0.5 29.15 . CAUTION, crossroads. CONTINUE AHEAD (south) on gravel. LOOK 
RIGHT AND LEFT just after crossing the intersection and notic~ 
the ground surface; The itinerary descends from a terrace surface 
toward the south. 
0.05 29.2 LOOK RIGHT at 4 o'clock for view of dune-covered edge of the 
Glacial Lake Bonpas plain. 
0.1 29.3 CAUTION, narrow bridge without guardrails. 
0.35 29.65 TURN RIGHT (west). 
0.05 29.7 LOOK RIGHT at _terrace level (where the farm buildings are located). 
~ ; . 
0.45 30.15 CAUTION, T-road intersection. TURN RIGHT (north). 
0.2 30.35 Ascend terrace level. 
0.1 30.45 LOOK LEFT, exhaust fan for· the Wabash Mine. 
0.15 30.6 Stop 6. View·. of roadcut through a sand dune (E edge NE~ NE~ NE~ 
NW~ Section 15, · T. · 2 S. , R. 13 'W. , Wabash County. Mt. Carmel 
~ 15-Minute Quadrangle) and view of Wabash Mine, AMAX Coal Company 
(W~ SW~ SE~ and SE~ SW~ Section 10, T. 2 S., R. 13 W., Wabash 
County. Mt. Carmel 15-Minute Quadrangle). 
Winds blowing sand of.f the flats below us . have drifted· 'it up the slope 
to make this dune and the others along the road. These dunes fo·rmed -sometime 
after Glacial Lake Bonpas was drained because they sit on the lake's· floor. 
(If the sand had been blown into the lake, water currents would have spread it 
out, and mounds would not have been formed.) P9ssibly, the dunes here were 
built with sand from the Maumee floodplain (the level surface at the bottom of 
the hill). In which case, the dunes could have begun forming when the Maumee 
Flood subsided and exposed its floodplain to :the wind. _. 
If you wonder ho~ winds form -dunes, . watch drifting snow the next 
time that you can. Winds ~orm snow ~rifts and dunes in- exactly the same way. 
'The sand fo.r the. d~nes in the Lower Wabash vciiley: came from the 
shorelines and dry bottoms ·of the glac1al lakes, and .from the dry floodplains 
left in the valley by the different meltwater torrents that drained through the 
valley. Dunes have formed at different times during the Wisconsinan and 
Holocene Stages. Because the prevailing winds in our ·region have ·been from the 
northwest, more dunes and sand ridges have been formed on the downwind side of 
the valley in Indiana than have been formed in Illinois. Large dune fields 
roughly between Terre Haute and New Harmony have been extensively developed as 
melon-growing and orchard areas. 
WALK NORTH from the sand dune to the T-road intersection for views 
of the Wabash Mine. 
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The Wabash Mine is the only deep mine currently operated by AMAX Coal 
Company. Site construction. here started in December 1971 and coal production 
began in October 1973. At ·the present time the Harrisburg (No• 5) Coal .Member 
of the Pennsylvanian Carbondale Formation is being mined at the Wabash Mine; 
total production for 1973 amounted to more than 1.2 million tons. (See Introduc-
tion for additional coal statistics.) This mine is designed to produce 3.6 
million tons of coal annually and to ~mploy 800 miners when it is fully developed 
in 1978. 
At the Wabash Mine, the No. 5 Coal occurs nearly 800 feet deep and 
averages 6~ feet in thickness, although locally it is as much as 8 feet thick. 
The immediate roof above the coal is composed of about 20 feet of gray shale. 
About 50 percent of the coal is being recovered from this seam, calculations 
give the mine a life expectancy of about 30 years. There is a possibility that 
at a later time AMAX may decide to mine the overlying Bertin (No. 6) Coal Member. 
Still later, they may decide to recover a much lower seam. If these operations 
eventually develop, the life expectancy of the mine will be consideraply extended. 
Continuous mining machines mine the coal, which is then transported 
via underground shuttle cars to the 4-foot-wide conveyor belts that carry it 
to the surface preparation plant. The conveyor system is housed in a 2,670-foot 
concrete-lined tunnel having a diameter of 17~ feet. The tunnel slopes at an 
angle of 17~ degrees. All supplies needed underground ·are carried on electric-
powered railcars that operate beneath the conveyor belt assembly. Miners reach 
· the coal via · an elevator in the 794-f.oot-deep air shaft. connected to the wash-
house, which is located to the northeast from this corner. 
The preparation plant, which is located about 500 feet north of the 
slope portal, receives the raw coal, then screens and crushes it to the size 
specified by the utility company. A conveyor belt carries the prepared coal 
·· up to the top .of the twin 10,500-ton-capacity concrete storage silos. Each of 
these concrete silo~ is 190-feet tall and 70 feet in diameter. Up to 5,000 
tons of coal per hour can· be loaded ·from these s.ilos. into unit trains. 
The unit train serving ~he Wabash Mlne consists of eight 100-ton 
hopper cars and can be: filled from the silos in about 1.5 hours. This. train 
travels to the power-plant site, about 10 - mi~es away, two or th~ee times per 
week. As production increases at ' the mine, the train will make ,the trip daily. 
When full production. is attained, the train will make two trips daily. 
The rate of coal production from the Wabash Mine is governed by the 
needs of the Gibson County electric power generating plant of the Public Service 
Company of Indiana. This plant (noted at mileage 18.65) is still under construc-
tion but will produce 2.6 million kilowatts of electricity when all four of its 
650-Mw generating units come on stream by 1979. 
o.o 30.6 Leave Stop 6. CONTINUE AHEAD (north). 
0.05 30.65 CAUTION, crossroads. TURN LEFT (west). 
0.05 30.7 LOOK RIGHT for good view of railroad loop through the silos. 
0.95 31.65 CAUTION, enter Keensburg. 
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0.3 31.95 STOP, 2-way. Market Street. CONTINUE AHEAD (northwest) on 
Third Street and BEAR-LEFT (southwest) on Railroad Street. 
0.15 32.1 CAUTION, Y-intersec~ion. BEAR RIGHT (west-northwest) and CROSS 
unguarded PC Railroad crossing. 
0. 05 32.15 STOP, 2-way. Intersection with SR 1 • . :· .Use EXTREME CAUTION upon 
.. entering highway. · TuRN LEFT (southwest) on SR 1. 
4.25 36.4 CAUTION, enter hamlet of Cowling. 
0.45 36.85 Leave Cowling. 
1.1 37.95 Cross Bonpas Creek. 
2.25 40.2 CAUTION, Illinois Central Gulf (ICG) Railroad crossing. 
0.5 40.7 CAUTION, intersection of SR 1 and SR 130. CONTINUE AHEAD (south-
0.5 41.2 
'· 
0.65 41.85 
0.15 42.0 
0.1 42.1 
0.05 42.15 
west) on SR 1. 
CAUTION, enter town of Grayville. 
... 
STOP, 4-way, intersection with North Street. TURN LEFT (east) 
and proceed through business district and down the hill. 
CAUTION, intersection with Main Street. CONTINUE AHEAD (ea~t). 
STOP. Proceed with CAUTION across ICG and PC Railroad crossings. 
Intersection with Water Street. TURN RIGHT (south) on Water s ·treet 
past the Eastwood Sand and Gravel Works, Inc. This company dredge$ 
sand from the Wabash River and loads it onto barges that are 
towed a short distance to this unloading and sieving plant. 
0.1 42.25 CAUTION, unguarded ICG· Railroad crossing. CONTINUE AHEAD (south). 
0.2 42.45 STOP, 4-way. TURN LEFT (east) on Walnut Street and ascend hill. 
0.1 42.55 TURN RIGHT (south) on Oxford Street. 
0.15 42.7 TURN LEFT (east) and enter Memorial Park. Follow the blacktop 
east and south around the tennis courts. 
0.1 42.8 TURN LEFT (east) on the east side of the tennis courts and 
descend hill. ' 
0.15 42.95 STOP, unguarded ICG Railroad crossing. Proceed with CAUTION. 
0.05 43.0 .TURN LEFT (north) beyond the railroad crossing .and enter small 
.parking area. Walk down the ramp toward the river and then walk 
upstream toward the sand pit. 
Stop 7. ~xposures of Pennsylvanian s 'trata belonging to the Mcl;.eansboro 
Group. · Strata are. exposed northwestward from the boat ramp. · '(N~ NE~ Sl~~ and 
SW~ SE~ NW~ Section 21, T. 3 S •. , R. 14 W. ,. White County. · Mt. Carmel 15-Minute 
Quadrangle.) · · . . 
..... . ': .: .. : ' 
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The following geologic section briefly describes the strata expos.ed 
at this stop. 
CENOZOIC ERATHEM 
Quaternary System 
Pleistocene Series 
Wisconsinan Stage - loess, not studied. 
Illinoian Stage - drift, not studied. 
PALEOZOIC ERATHEM 
Pennsylvanian System 
Missourian Series 
McLeansboro Group 
Sandstone -light to medium gray; medium-grained; platy; thin to medium beds; must 
be a channel: sand because in some places it appears to grade into 
underlying strata and±n other places it is unconformable; 8'+ 
Siltstone -- light gray; platy; thin beds; 1' 
Shale - medium gray; clayey; flaky; 0 - 811 
Shale -black; well laminated; contains small silty concretions; 6- 811 
Limestone - dark gray to black; dirty; fossiliferous; lenticular; across the small 
anticline between two of the small synclines that contain pods of 
this limestone, the l±me is missing and its. pl?ce is taken by a thin, 
rusty-appearing conglome·rate; in most respects this looks very similar 
to the Reel Limestone studied at Stop 3; 6 - 1511 
Clod - light to medium gray; 0 .;. . 3" 
Coal - ban~ed; bony and slaty in part; 3- 8" 
Under~lay- medium gray; becomes si:!..ty downward; carbonized plant debris; 0- 6" 
Claystone - light to medium gray; shaly; contains a few ironstones; Sr± 
Shale -blue-gray to gray; silty in part; with ironstone and sandy beds; plant 
fossils fairly abundant; 6 1 ~ 
Sandstone - light gray and brown; iron cemented; thin, wavy ~e~a; 6" 
Shale - medium dark blue-gray; few ironstones; 2'~ 
Sandstone -vary similar to 6" bed above; 1'+ 
\ola ter level 
Plant spores, which were isolated several years ago from the coal exposed 
here, bore many similarities to spores isolated from a coal to the north in 
Clark County; that coal has been called the Cohn Coal Member. If this correla-
tion should be confirmed, then this coal would be one of the lowermost coals of 
the Mattoon Formation. Some geologists who have ·studied ·th~ expos~res in detail 
here have tentatively identified ;it as low ·as the Womac Coal Member of the 
Modesto Formation. At the prese~t time, not enough -data are available for making 
a definite identification. The coal ·and the overlying limestone do bear some 
favorable similarities to the Flannigan Coal and the Reel Limestone seen at 
Stop 3. 
Some of the more striking features at this locality are shallow synclines 
separated by low anticlines. Apparently conformable strata can be traced a few 
feet laterally to unconformities that represent old stream channels. 
Another outstanding feature at this locality is the strata containing 
abundant plant fossils. These remains are preserved. as carbonized films on 
bedding surfaces of shale, siltstone, and fine-grained sandstone, and as ·. · 
fossiliferous concretions that look quite similar to those from the Mazon Creek 
area of northern Illinois. 
o.o 
0.05 
0.15 
0.1 
0.1 
0.2 
': 
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43.0 Leave Stop 7. RETRACE ITINERARY to the park entrance. 
43.05 Use EXTREME CAUTION in crossing the railroad tracks. 
43.2 BEAR RIGHT (north) at the east side of the tennis courts. 
43.3 · Leave Memorial Park. 
down the hill •.. 
CO~ITINUE AHEAD (west) on Bishop Street 
43.4 _STOP, 1-way • . (TU·RN LEFT (~outh) on Water Street. 
43.6 ~OOK LEFT, at house at 1005 Water Street. .The retaining walls 
along the garage entryway are tilting because construction technique 
were inadequate to cope with the prevailing soil, slope, and 
weather conditions. 
0.05 43.65 Leave Grayville. CONTINUE AHEAD (south). 
. 0.6 . 
0.05 
· 44.25 !· CAUTION, · Y-intersection. 
short distance. 
J 
BEAR ,LEFT (south) and descend hill a 
44.3 Stop 8. Wisconsinan loess exposure in west-facing roadcut 
expos1.;1r~ •. (W edge SE~ SW~ NW~ Section .28, T. 3 S. , R. 14 W., 
White· Cot.mt}i~ New Harmony 15-Minute Quadrangle.) 
Loess (say "luss") is ·exposed in the east bank of the roadcut near the 
bottom of the hill. It is the light _yellowish brown earth material in the near-
vertical face at the top of the bank. A .. thickness of as much as 15 feet of 
loess shows at this time. 
Climb up to the bank .and if the. loess is dry, feel its texture by 
rubbing a piece to powder between your thumb and finger. Loess feels like flour, 
and this is the characteristic feel of s'ilt. Silt is the name for flour-sized 
. sediment varticles that are between l/~6~·mm and 1/256 mm in size. 
The loess at this stop is a deposit of the dust that winds .. blew out 
of the Wabash Valley during the Wisconsinan Glaciation. It is part of a blanket 
of loess that covers the Midwest. During the last glaciation, dust blew out · 
of the valleys of the Missouri, Mississippi, Illinois, Wabash, and ·· the other 
larger rivers. Loess deposits are thickest along the valleys they were blown 
from, and they thin away from them. 
During the Wisconsinan Glaciation, loess deposition began when the 
glaciers reached the headwaters of the riv~r valleys and began to drain into 
them. Outwash from the glaciers was swept into the valleys by floods of melt-
water during the spring and summer. The .valleys were partly filled and broad, 
bare floodplains formed in them. Duri~g ~ the. fall and winter, when the glaciers 
nearly stopped melting, the meltwater . floods receded and the floodplains dried 
out. Then t~~ prevailing winds from the .northwest blew the .finer sediments off 
the floodplains, out of the valley, and downwind across the regions. 
o.o 44.3 l 'Leave Stop 8. RETRACE ITINERARY . (~orth) ·. up the hill. 
0.05 44.35 STOP, 2-~~~, ~~ Y-~ntersection. TURN HARD RIGHT (southwest). 
0.5 44.85 CAUTION, unguarded PC Railroad c~ossing. 
·' . 
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0.05 44.9 STOP, 1-way. TURN LEFT (southwest) on SRl. 
0.1 45.0 Junction with I 64. CONTINUE AHEAD. (southwest) on SR 1. 
2.05 47.05 Calvin crossroad. LOOK RIGHT, an oil well is being reworked. 
0.5 47.55 LOOK RIGHT, the Calvin Yard of the McBride Oil Company. 
0.9 48.45 LOOK LEFT, Crossville Terminal of the Warren Petroleum Company. 
2.4 50.85 CAUTION, .enter Crossville. 
0.4 51.25 STOP, 4-way. TURN LEFT (east) on East Main Street and U.S. 
Highway 460 East • 
. 0.25 51.5 Leave , Crossville. 
0.45 51.95 LOOK LEFT, Superior Oil Company headquarters office. 
1.95 53.9 Descend west valley wall of Wabash River. 
0.5 54.4 CAUTION, narrow bridge across Fox River. 
1.0 55.4 On both sides of the highway in this vicinity are many oil wells. 
This is the New Harmony Consolidated Field. This field was 
discovered in 1939; since then the proven productive acreage has 
risen to 25,180. Oil was produced from 22 pay zones in this field 
during 1974 to give a production of 1,436,000 barrels. Total cumulative produc-
-~ tion from 1938 through 1974 from this field amounted · to 154,688,200 barrels. 
A total of 2,544 wells had been drilled in this field through 1974, 26 having 
been completed in 1974. By the end of 1974, there were 1,009 producing wells 
in the New Harmony Field. 
2.55 57.95 STOP, tollgate. CONTINUE AHEAD with CAUTION. Enter narrow 
Wabash River bridge. 
0.2 58.15 Cross Wabash Rive'r and enter Indiana. 
0.25 58.4 CAUTION, enter New Harmony, Indiana. 
0.1 58.5 Cross street (North Arthur Street). The Visitor Center is two 
blocks to the left. CONTINUE AHEAD (east) on Church Street. 
0.1 58.6 State Memorial to left on West Street. CONTINUE AHEAD. 
0.05 58.65 LOOK LEFT, this building was David Dale Owen'sFourth Geological 
Laboratory. 
0.05 58.7 CAUTION, stoplight~ TURN LEFT (north) on Main Street. 
0.05 58.75 Stop 9. Dormitory No. 2. (NE~ SW~ SW~ Section 36, T. 4 S., 
R. 14 W., Posey County, Indiana. New Harmony 15-Minute Quadrangle.) 
This dormitory contains a third-floor exhibit from the Indiana 
Geological Survey showing some items of Indiana's mineral wealth. 
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Across the street to the west from the dormitory can be seen the large 
granary behind David Dale Owen'sFourth Geological Laboratory. A closer view of 
the granary may be attained by walking west on the south side of Granary Street, 
the next street to the right (north). The granary was the site of Owen's Third 
Geological Laboratory. 
DAVID DALE OWEN ••• David Dale Owen was a son of Robert Owen, the founder 
of the New Harmony community. The father made New Harmony a center for develop-
ing and propagating learning and ideas about a humane society. David Dale Owen 
made New Harmony the western outpost of geologic research in America. His heroic 
use of his considerable talents, his continual work on geological surveys in the 
midwest for 23 years, and his large personal investments in his research facili-
ties created a show place of basic and applied science at New Harmony. He trained 
a cadre of geologists who became distinguished scientists in their own right. 
THE FIRST ILLINOIS STATE GEOLOGICAL SURVEY ••• The Illinois Legislature 
created the state's first Geological Survey in 1851, and late in that year 
Governor Augustus C. French appointed Dr. Joseph G. Norwood to the post of State 
Geologist. An appropriation of $3,000 was made to pay Norwood's salary and 
expenses for two years. 
In 1851 Dr. Norwood had been one of David Dale Owen's assistants for 
4 years. He had worked with Owen on geological surveys of areas in Kentucky, 
Tennessee, Wisconsin, Iowa, and Minnesota. Like Shumard, Norwood had been a 
physician before he became a geologist. 
From 1851 until 1855, when Dr. Norwood did move to Springfield, the 
headquarters of the Illinois Geological Survey were in New Harmony where he lived. 
There were several reasons that this was so. Norwood was not expected to build 
research facilities in Illinois immediately, nor was he given the means. (He was 
expected to locate and quickly report on the mineral resources of the state. At 
this time, "surveys" of a state's geology were generally short-term activities 
lasting a few years and requiring the temporary appointment of a professional 
geologist to conduct the surveys and report the findings.) 
In addition, by living at New Harmony, Norwood could be expected to have 
access to D. D. Owen and the unexcelled research facilities Owen had been building 
for years. Finally, New Harmony was conveniently located close to southern 
Illinois where Norwood was asked to begin his survey. 
Dr. Norwood left his post in 1858. He was succeeded in the position by 
Amos H. Worthen, who had been one of his assistants from 1851 to 1856. Worthen 
directed the Survey until 1875 when it was discontinued, the legislature con-
sidering that its purpose had been served. Thirty years later, in 1905, the 
present Illinois Geological Survey was founded. 
This concludes the itinerary. We hope you have enjoyed yourself and 
will attend future trips with us. Have a safe journey home! 
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PLEISTOCENE GLACIATIONS IN ILLINOIS 
Origin of the Glaciers 
During the past million years or so, the period of time ca1led che 
Pleistocene Epoch, most of the northern hemisphere above the 50th parallel has 
been repeatedly covered by glacial ice. Ice sheets formed in sub-arctic regions 
four different times and spread outward until they covered the northe-n parts 
of Europe and North America. In North America the four glaciations, in order 
of occurrence from the oldest to the youngest, are called the Nebraskan, Kansan, 
Illinoian, and Wisconsinan Stages of the Pleistocene Epoch. The limits and 
times of the ice movement in Illinois are illustrated in the following pages 
by several figures. 
The North American ice sheets developed during periods when the mean 
annual temperature was perhaps 4° to 7° C (7° to 13° F) cooler than it is now 
and winter snows did not completely melt during the summers. Because the cooler 
periods lasted tens of thousands of years, thick masses of snow and ice accumu-
lated to form glaciers. As the ice thickened, the great weight of the ice and 
snow caused them to flow outward at their margins, often for hundreds of miles. 
As the ice sheets expanded, the areas in which snow accumulated probably also 
increased in extent. 
Tongues of ice, called lobes, flowed southward from the Canadian 
centers near Hudson Bay and converged in the central lowland between the Appa-
lachian and Rocky Mountains. There the glaciers made their farthest advances 
to the south. The sketch below shows several centers of flow , the general 
directions of flow from the centers, and the southern extent of glaciation. 
Because Illinois lies entirely in the central lowland, it has been invaded by 
glaciers from every center. 
Effects of Glaciation 
Pleistocene glaciers and the waters melting from them changed the 
landscapes they covered. The glaciers scraped and smeared the landforms they 
overrode, leveling and fill1ng many of the minor 
valleys and even some of the larger ones . Moving 
ice carried colossal amounts of rock and earth, 
for much of what the glaciers wore off the ground 
was kneaded into the moving ice and carried along, 
often for hundreds of miles . 
The continual floods released by melting 
ice entrenched new drainageways, deepened old ones, 
and then partly refilled both with sediments as 
great quantities of rock and earth were carried 
beyond the glacier fronts. According to some 
estimates, the amount of water drawn from the sea 
and changed into ice during a glaciation was 
probably enough to lower sea level more than 300 
feet below present level. Consequently, the 
melting of a continental ice sheet provided a 
tremendous volume of water that eroded and trans-
ported sediments. 
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In most of Illinois, then, glacial and meltwater deposits buried the 
old rock-ribbed, low, hill-and-valley terrain and created the flatter landforms 
of our prairies. The mantle of soil material and the deposits of gravel, sand, 
and clay left by the glaciers over about 90 percent of the state have been of 
incalculable value to Illinois residents. 
Glacial Deposits 
The deposits of earth and rock materials moved by a glacier and 
deposited in the area once covered by the glacier are collectively called 
drift. Drift that is ice-laid is called till. Water-laid drift is called 
outwash. 
Till is deposited when a glacier melts and the rock material it 
carries is dropped. Because this sediment is not moved much by water, a till 
is unsorted, containing particles of different sizes and compositions. It is 
also unstratified (unlayered). A till may contain materials ranging in size 
from microscopic clay particles to large boulders. Most tills in Illinois are 
pebbly clays with only a few boulders. 
Tills may be deposited as end moraines, the arc-shaped ridges that 
pile up along the glacier edges where the flowing ice is melting as fast as it 
moves forward. Till also may be deposited as ground moraines, or till plains, 
which are gently undulating sheets deposited when the ice front melts back, or 
retreats. Deposits of till identify areas once covered by glaciers. North-
eastern Illinois has many alternating ridges and plains, which are the succes-
sion of end moraines and till plains deposited by the Wisconsinan glacier. 
Sorted and stratified sediment deposited by water melting from the 
glacier is called outwash. Outwash is bedded, or layered, because the flow of 
water that deposited it varied in gradient, volume, velocity, and direction. 
As a meltwater stream washes the rock materials along, it sorts them by size--
the fine sands, silts, and clays are carried farther downstream than the coarser 
gravels and cobbles. Typical Pleistocene outwash in Illinois is in multilayered 
beds of clays, silts, sands, and gravels that look much like modern stream 
deposits. 
Outwash deposits are found not only in the area covered by the ice 
field but sometimes far beyond it. Meltwater streams ran off the top of the 
glacier, in crevices in the ice, and under the ice. In some places, the cobble-
gravel-sand filling of the bed of a stream that flowed in the ice is preserved 
as a sinuous ridge called an esker. Cone-shaped mounds of coarse outwash, 
called kames, were formed where meltwater plunged through crevasses in the ice 
or into ponds along the edge of the glacier. 
The finest outwash sediments, the clays and silts, formed bedded 
deposits in the ponds and lakes that filled glacier-dammed stream valleys, the 
sags of the till plains, and some low, moraine-diked till plains. Meltwater 
streams that entered a lake quickly lost speed and almost immediately dropped 
the sands and gravels they carried, forming deltas at the edge of the lake. 
Very fine sand and silts were moved across the lake bottom by wind-generated 
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currents, and the clays, which stayed in suspension longest, slowly settled 
out and accumulated with them. 
Along the ice front, meltwater ran off in innumerable shifting and 
short-lived streams that laid down a broad, flat blanket of outwash that formed 
an outwash plain. Outwash was also carried away from the glacier in valleys 
cut by floods of meltwater. The }1ississippi, Illinois, and Ohio Rivers occupy 
valleys that were major channels for meltwaters and were greatly widened and 
deepened during times of the greatest meltwater floods. When the floods waned, 
these valleys were partly filled with outwash far beyond the ice margins. Such 
outwash deposits, largely sand and gravel, are known as valley trains. Valley 
trains may be both extensive and thick deposits. For instance, the long valley 
train of the Mississippi Valley is locally as much as 200 feet thick. 
Loess and Soils 
One of the most widespread sediments resulting from glaciation was 
carried not by ice or water but by wind. Loess is the name given to such 
deposits of windblown silt and clay. The silt was blown from the valley trains 
on the floodplains. Most loess deposition occurred in the fall and winter 
seasons when low temperatures caused meltwater floods to abate, exposing the 
surfaces of the valley trains and permitting them to dry out. During Pleisto-
cene time, as now, west winds prevailed, and the loess deposits are thickest 
on the east sides of the source valleys. The loess thins rapidly away from 
the valleys but extends over almost all the state. 
Each Pleistocene glaciation was followed by an interglacial stage 
that began when the climate warmed enough to melt the glaciers and their snow-
fields. During these warmer intervals, when the climate was similar to that 
of today, drift and loess surfaces were exposed to weather and the activities 
of living things. Consequently, over most of the glaciated terrain, soils 
developed on the Pleistocene deposits and altered their composition, color, 
and texture. Such soils were generally destroyed by later glacial advances, 
but those that survive serve as keys to the identity of the beds and are 
evidence of the passage of a long interval of time. 
Glaciation in a Small Illinois Region 
The following diagrams show how a continental ice sheet might have 
looked as it moved across a small region in Illinois. They illustrate how it 
could change the old terrain and create a landscape like the one we live on. 
To visualize how these glaciers looked, geologists study the landforms and 
materials left in the glaciated regions and also the present-day mountain 
glaciers and polar ice caps. 
The block of land in the diagrams is several miles wide and about 10 
miles long. The vertical scale is exaggerated--layers of material are drawn 
thicker and landforms higher than they ought to be so that they can be easily 
seen. 
1. The Region Before Glaciation - Like most of Illinois, the region illustrated is under-
lain by almost flat-lying beds of sedimentary rocks--layers of sandstone ( ~~:.;·),limestone 
(!i!i=), and shale (-- --). Millions of years of erosion have planed down the bedrock (BR), 
creating a terrain of low uplands and shallow valleys. A residual soil weathered from local 
rock debris covers the area but is too thin to be shown in the drawing. The streams illus-
trated here flow westward and the one on the right flows into the other at a point beyond 
the diagram. 
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2. The Glacier Advances Southward - As the glacier (G) spreads out from its snowfield, it 
scours (SC) the soil and rock surface and quarries (Q)--pushes and plucks up--chunks of bed-
rock. 'lhese materials are mixed into the ice and make up the glacier's "load." Where 
roughnesses in the terrain slow or stop flow (F), the ice "current" slides up over the 
blocked ice on innumerable shear planes (S). Shearing mixes the load very thoroughly. As 
the glacier spreads, long cracks called "crevasses" (C) open parallel to the direction of 
ice flow. The glacier melts as it flows forward, and its meltwater erodes the terrain in 
front of the lee, deepening (D) some old valleys before the ice covers them. Meltwater 
washes away some of the load freed by melting and deposits it on the outwash plain (OP). 
The advancing glacier overrides its outwash and in places scours much of it up again. The 
glacier may be 5000 or so feet thick , except near its margin. Its ice front advances per-
haps as much as a third of a mile per year. 
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3. The Glacier Deposits an End Moraine - After the glacier advanced across the area, the 
climate warmed and the ice began to melt as fast as it advanced. The ice front (IF) is now 
stationary, or fluctuating in a narrow area, and the glacier is depositing an end moraine. 
As the top of the glacier melts, some of the sediment that was mixed in the ice accumu-
lates on top of the glacier. Some is carried by meltwater onto the sloping ice front (IF) 
and out onto the plain beyond . Some of the debris slips down the ice front in a mudflow (FL). 
Meltwater runs through the ice in a crevasse (C). A superglacial stream (SS) drains the top 
of the ice, forming an outwash fan (OF). Moving ice has overridden an immobile part of the 
front on a shear plane (S). All but the top of a block of ice (B) is buried by outwash (0). 
Sediment from the melted ice of the previous advance (figure 2) was left as a till layer 
(T), part of which forms the till plain (TP). A shallow, marshy lake (L) fills a low place 
in the plain. Although largely filled with drift, the valley (V) remained a low spot in the 
terrain. As soon as its ice cover melted, meltwater drained down the valley, cutting it 
deeper. Later, outwash partly refilled the valley--the outwash deposit is called a valley 
train (VT). Wind blows dust (DT) off the dry floodplain. The dust will form a loess deposit 
when it settles. 
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4. The Region after Glaciation - The climate has warmed even more, the whole ice sheet has 
melted, and the glaciation has ended. The end moraine (EM) is a low, broad ridge between the 
outwash plain (OP) and till plains (TP). Run-off from rains cuts stream valleys into its 
slopes. A stream goes through the end moraine along the channel cut by the meltwater that 
ran out of the crevasse in the glacier. 
Slopewash and vegetation are filling the shallow lake. The collapse of outwash into the 
cavity left by the ice b!ock's melting has made a kettle (K). The outwash that filled a 
tunnel draining under the glacier is preserved in an esker (E). The hill of outwash left 
where meltwater dumped sand and gravel into a crevasse or other depression in the glacier or 
at its edge is a kame (KM). A few feet of loess covers the entire area but cannot be shown 
at this scale. 
STAGE 
HOLOCENE 
WISCONSINAN 
(4th glacial) 
SANGAMONIAN 
(3rd interglacial) 
ILLINOIAN 
(3rd glacial) 
YARMOUTHIAN 
(2nd interglacial) 
KANSAN 
(2nd glacial) 
AFTON IAN 
(1st interglacial} 
NEBRASKAN 
(1st glacial) 
TIME TABLE OF PLEISTOCENE GLACIATION 
SUBSTAGE 
Years 
Before Present 
7,000 
Valderan 
- 11,000 
Twocreekan 
- 12,500 
Woodfordian 
- 22,000 
Farmdalian 
,___ 28,000 
Altonian 
75,000 
175,000 
Jubileean 
Monic an 
Liman 
300,000 
600,000 
700,000 
900,000 
NATURE OF DEPOSITS 
Soil, youthful profile 
of weathering, lake 
and river deposits, 
dunes, peat 
Outwash, lake deposits 
Peat and alluvium 
Drift, loess, dunes, 
lake deposits 
Soil, silt, and peat 
Drift, loess 
Soil, mature profile 
of weathering 
Drift, loess 
Drift, loess 
Drift, loess 
Soil, mature profile 
of weathering 
Drift, loess 
Soil, mature profile 
of weathering 
Drift 
1,200,000 or more 
. 
SPECIAL FEATURES 
Outwash along 
Mississippi Valley 
Ice withdrawal, erosion 
Glaciation; building of 
many moraines as far 
south as Shelbyville; 
extensive valley trains, 
outwash plains, and lakes 
Ice withdrawal, weathering 
and erosion 
Glaciation in northern 
Illinois, valley trains 
along major rivers 
Glaciers from northeast 
at maximum reached 
Mississippi River and 
nearly to southern tip 
of Illinois 
Glaciers from northeast 
and northwest covered 
much of state 
Glaciers from northwest 
invaded western Illinois 
(Illinois State Geological Survey, 1973) 
SEQUENCE OF GLACIATIONS AND INTERGLACIAL 
DRAINAGE IN ILLINOIS 
I. 
NEBRASKAN 
inferred glacial I imit 
LIMAN 
glacial advance 
ALTON IAN 
glacial advance 
AFTON IAN 
major drainage 
MONICAN 
glacio I advance 
WOODFORDIAN 
glacio I advance 
KANSAN 
inferred glacial limits 
JUBILEEAN 
glacial advance 
WOODFORDIAN 
Valparaiso ice and 
Kankakee Flood 
YARMOUTH IAN 
major drainage 
SANGAMONIAN 
major drainage 
VALDERAN 
drai noge 
(From Willman and Frye, 11 Pleistocene Stratigraphy of Illinois, 11 ISGS Bull. 94, 
fig. 5, 1970.) 
ILLINOIS STATE GEOLOGICAL SURVEY 
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GLACIAL MAP OF ILLINOIS 
H.B. WILLMAN and JOHN C. FRYE 
1970 
Modified from maps by Leverett (1899), 
Ekblaw (1959), Leighton and Brophy (1961), 
Willman et al.(l96n, and others 
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~ Lake deposits 
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~~tt~(~~~ Till plain 
ILLINOIAN [ill] Moraine and ridged drift 
D Groundmoraine 
KANSAN 
~Till plain 
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DEPOSITIONAL HISTORY OF THE PENNSYLVANIAN ROCKS 
At the close of the Mississippian Period, about 310 million years ago, 
the Mississippian sea withdrew from the Midcontinent region. A long interval of 
erosion took place early in Pennsylvanian time and removed hundreds of feet of 
the pre-Pennsylvanian strata, completely stripping them away and cutting into 
older rocks over large areas of the Midwest. An ancient river system cut deep 
channels into the bedrock surface. Erosion was interrupted by the invasion of 
the Morrowan (early Pennsylvanian) sea. 
Depositional conditions in the Illinois Basin during the Pennsylvanian 
Period were somewhat similar to those that existed during Chesterian (late Missis-
sippian) time. A river system flowed southwestward across a swampy lowland, car-
rying mud and sand from highlands in the northeast. A great delta was built out 
into the shallow sea (see paleogeography map on next page). As the lowland ·stood 
only a few feet above sea level, only slight changes in relative sea level caused 
great shifts in the position of the shoreline. 
Throughout Pennsylvanian time the Illinois Basin continued to subside 
while the delta front shifted owing to worldwide sea level changes, intermittent 
subsidence of the basin, and variations in the amounts of se~iment carried seaward 
from the land. These alternations between marine and nonmarine conditions were 
more frequent than those during pre-Pennsylvanian time, and they produced striking 
lithologic variations in the Pennsylvanian rocks. 
Conditions at various places on the shallow sea floor favored the deposi-
tion of sandstone, limestone, or shale. Sandstone was deposited near the mouths 
of distributary channels. These sands were reworked by waves and spread as thin 
sheets near the shore. The shales were deposited in qu1et-water areas--in delta 
bays between distributaries, in lagoons behind barrier bars, and in deeper water 
beyond the nearshore zone of sand deposition. Most sediments now recognized as 
limestones, which are formed from the accumulation of limey parts of plants and 
animals, were laid down in areas where only minor amounts of sand and mud were 
being deposited. Therefore, the areas of sandstone, shale, and limestone depos1-
tion continually changed as the position of the shoreline changed and as the delta 
distributaries extended seaward or shifted their positions laterally along the 
shore 
Nonmarine sandstones, shales, and limestones were deposited on the deltaic 
lowland bordering the sea. The nonmarine sandstones were deposited in distributary 
channels, in river channels, and on the broad floodplains of the rivers. Some sand 
bodies, 100 or more feet thick, were deposited in channels that cut through many of 
the underlying rock units. The shales were deposited mainly on floodplains. Fresh-
water limestones and some shales were depos1ted locally in fresh-water lakes and 
swamps. The coals were formed by the accumulation of plant material, usually where 
it grew, beneath the quiet waters of extensive swamps that prevailed for long inter-
vals on the emergent delta lowland. Lush forest vegetation, which thrived in the 
warm, moist Pennsylvanian climate, covered the region. The origin of the underclays 
beneath the coals is not precisely known, but they were probably deposited in the 
swamps as slackwater muds before the formation of the coals. Many underclays con-
tain plant roots and rootlets that appear to be in their original places. The for-
mation of coal marked the end of the nonmarine portion of the depositional cycle, 
for resubmergence of the borderlands by the sea interrupted nonmarine deposition, 
and marine sediments were then laid down over the coal. 
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Paleogeography of Illinois-Indiana region during Pennsylvanian time. The 
diagram shows the Pennsylvanian river del t a and the pos1tion of the shore-
line and the sea at an instant of time during the Pennsylvanian Period. 
Pennsylvanian Cyclothems · 
Because of the extremely varied environmental conditions under which 
they formed, the Pennsylvanian strata exhibit extraordinary variations in thick-
ness and composition, both laterally and vertically. Individual sedimentary units 
are often only a few inches thick and rarely exceed 30 feet thick. Sandstones and 
shales commonly grade laterally into each other, and shales sometimes interfinger 
and grade into limestones and coals. The underclays, coals, black shales, and 
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limestones, however, display remarkable lateral continuity for such thin units 
(usually only a few feet thick). Coal seams have been traced in mines, outcrops, 
and subsurface drill records over areas comprising several states. 
The rapid and frequent changes in depositional environments during 
Pennsylvanian time produced regular or cyclical alternations of sandstone, shale, 
limestone, and coal in response to the shifting front of the delta lowland. Each 
series of alternations, called a cyclothem, consists of several marine and non-
marine rock units that record a complete cycle of marine invasion and retreat. 
Geologists have determined, after extensive studies of the Pennsylvanian strata in 
the Midwest, that an ideally complete cyclothem consists of 10 sedimentary units. 
The chart on the next page shows the arrangement. Approximately 50 cyclothems 
have been described in the Illinois Basin, but only a few contain all 10 units. 
Usually one or more are missing because conditions of deposition were more varied 
than indicated by the ideal cyclothem. However, the order of units in each cyclo-
them is almost always the same. A typical cyclothem includes a basal sandstone 
overlain by an underclay, coal, black sheety shale, marine limestone, and gray 
marine shale. In general, the sandstone-underclay-coal portion (the lower 5 units) 
of each cyclothem is nonmarine and was deposited on the coastal lowlands from which 
the sea had withdrawn. However, some of the sandstones are entirely or partly 
marine. The units above the coal are marine sediments and were deposited when the 
sea advanced over the delta lowland. 
Origin of Coal 
It is generally accepted that the Pennsylvanian coals originated by the 
accumulation of vegetable matter, usually in place, beneath the waters of. exten-
sive, shallow, fresh-to-brackish swamps. They represent the last-formed deposits 
of the nonmarine portions of the cyclothems. The swamps occupied vast areas of 
the deltaic coastal lowland, which bordered the shallow Pennsylvanian sea. A 
luxuriant growth of forest plants, many quite different from the plants of today, 
flourished in the warm Pennsylvanian climate. Today's common deciduous trees were 
not present, and the flowering plants had not yet evolved. Instead, the jungle-
like forests were dominated by giant ancestors of present-day club mosses, horse-
tails, ferns, conifers, and cycads. The undergrowth also was well developed, con-
sisting of many ferns, fernlike plants, and small club mosses. Most of the plant 
fossils found in the coals and associated sedimentary rocks show no annual growth 
rings, suggesting rapid growth rates and lack of seasonal variations in the climate. 
Many of the Pennsylvanian plants, such as the seed ferns, eventually became extinct. 
Plant debris from the rapidly growing swamp forests--leaves, twigs, 
branches, and logs--accumulated as thick mats of peat on the floors of the swamps. 
Normally, vegetable matter rapidly decays by oxidation, forming water, nitrogen, 
and carbon dioxide. However, the cover of swamp water, which was probably stag-
nant and low in oxygen, prevented the complete oxidation and decay of the peat 
deposits. 
The periodic invasions of the Pennsylvanian sea across the coastal swamps 
killed the Pennsylvanian forests and initiated marine conditions of deposition. The 
peat deposits were buried by marine sediments. Following burial, the peat deposits 
were gradually transformed into coal by slow chemical and physical changes in which 
pressure (compaction by the enormous weight of overlying sedimentary layers), heat 
(also due to deep burial), and time were the most important factors. Water and 
volatile substances (nitrogen, hydrogen, and oxygen) were slowly driven off during 
the coalification process, and the peat deposits were changed into coal. 
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Coals have been classified by ranks that are based on the degree of 
coalification. The commonly recognized coals, in order of increasing rank, are 
(1) brown coal or lignite, (2) sub-bituminous, (3) bituminous, (4) semibituminous, 
(5) semianthracite, and (6) anthracite. Each increase in rank is characterized by 
larger amounts of fixed carbon and smaller amounts of oxygen and other volatiles. 
Hardness of coal also increases with increasing rank. All Illinois coals are clas-
sified as bituminous. 
Underclays occur beneath most of the coals in Illinois. Because underclays 
are generally unstratified (unlayered), are leached to a bleached appearance, and 
generally contain plant roots, many geologists consider that they represent the 
ancient soils on which the coal-forming plants grew. 
The exact origin of the carbonaceous black shales that occur above many 
coals is uncertain. The black shales probably are deposits formed under restricted 
marine (lagoonal) conditions during the initial part of the invasion cycle, when the 
region was partially closed off from the open sea. In any case, they were deposited 
in ~ quiet-water areas where very fine, iron-rich muds and finely divided plant debris 
were washed in from the land. The high organic content of the black shales is also 
in part due to the carbonaceous remains of plants and animals that lived in the 
.lagoons. Most of the fossils represent planktonic (floating) and nektonic (swim-
ming) forms--not benthonic (bottom dwelling) forms. The depauperate (dwarf) fossil 
forms sometimes found in black shales formerly were thought to have been forms that 
were stunted by toxic condition~ in the sulfide-rich, oxygen-deficient waters of the 
lagoons. However, study has shown that the "depauperate" fauna consists mostly of 
normal-size individuals of species that never grew any larger. 
Shale, gray, sandy at top; contains marine fossils and 
ironstone concretions, especially in lower part. 
Limestone; contains marine fossils. 
Shale, black, hard, laminated; contains large spheroidal 
concretions and marine fossils. 
Limestone; contains marine fossils. 
Shale, gray; pyritic nodules and ironstone concretions 
common at base; plant fossils locally common at base; 
marine fossils rare. 
Coal; locally contains clay or shale partings. 
Underclay, mostly medium to light gray but dark gray at 
top; upper part noncalcareous, lower part calcareous. 
Limestone, argillaceous; occurs in nodules or discon-
tinuous beds; usually nonfossiliferous. 
Shale, gray, sandy. 
Sandstone, fine grained, micaceous, and siltstone, 
argillaceous; varies from massive to thin bedded; 
usually has an uneven lower surface. 
AN IDEALLY COMPLE·TE CYCLOTHEM 
(Reprinted from Fig. 42, Bulletin No. 66, Geology and Mineral Resources of the MH rseilles, 
Ottawa , and Streator Quadrangles, by H. B. Willman and J. Norman Payne) 
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Generalized Pennsylvanian stratigraphic column · 
for eastern and southeastern Illinois. Mat. 
Mattoon. Not to scale. (Adapted from Fig. P-2, 
Bul l. 95, I ll . State Geol. Surv., 1975). 
GEOLOGIC MAP OF ILLINOIS 
showing 
BEDROCK BELOW 
THE GLACIAL DRIFT 
1970 
(From Willman and Frye, 1970.) 
MILES 
0 20 40 
0 40 
KILOMETERS 
eo 
Pleistocene and 
Pliocene not shown 
~ 
L.:SJ 
·[/{Pi_\{) 
~ 
ll2.ffiTI 
f\~!{f~K¥.:4K\J 
[~~\~Q~~~~J 
-
TERTIARY 
CRETACEOUS 
PENNSYLVANIAN 
Bond and M ottoon Formations 
Includes narrow belts of 
older formations 0 long 
La Salle Anticline 
PENNSYLVANIAN 
Cor bon dole and Modesto Formations 
PENNSYLVANIAN 
Caseyville, Abbott, and Spoon 
Formations 
MISSISSIPPiAN 
Includes Devon ion in 
Hardin County 
D~VONIAN 
Includes Si lu ri on in Doug I as, 
Chompoig n, and west ern 
Rock Island Counties 
SILURIAN 
Includes Ordovician and Devonian in Co I houn, 
Greene, and Jersey Counties 
ORDOVICIAN 
CAMBRIAN 
0 Des Plaines Complex- Ordovician to Pennsylvanian 
,-- Fault 
ILLINOIS STATE GEOLOGICAL SURVE'I' 
TRILOBITES CORALS FUSULINIDS 
Fusulina acme 5 x 
Fusulino girtyi 5 x 
Ameuro songomonensis Lophophllidium proliferum I x 
Difomopyge parvu/us I lf2 x BRYOZOANS 
CEPHALOPODS 
Fenestrellina mimica 9x 
Pseudorthoceras knoxense I x 
Rhombopora lepidodendroides 
Glaphrites welleri 213 x 
Fenestrellina modesto lOx 6x 
Fistulipora corbonaria 3 113 x 
Mefococeras cornufum 11/2 x. Prismopora triangulala 12 x 
BRACHIOPODS 
• 
We/Jere /Ia tetrahedra I V2 x 
Juresania nebrascensis 
Oerbya crasso lx Composita argentia I x 
Neospirifer cameratus I x 
Chonetes granulifer I 112 x Mesolobus mesolobus vor. evampygus 2 x Marginifera splendens I x 
Crurifhyris plonoconvexo 2 x L inoproductus "cora" 1 x 
PELECYPODS 
Nuculo (Nuculopsis) girtyi I x 
Edmonio ova to 2 x 
t ' ' 
Cordiomorpho missouriensis cardiomorpho missouri1nsis 
"Type A" I x ''Type B" 1112 x 
GASTROPODS 
Euphemites corbonorius 1112 x 
Trepospiro illinoisensis I lt2 x 
Oonoldino robusto 8 x 
Noticopsis (Jedrio) ventricose 1'12 x Trepospiro sphoeruloto I x 
Kniohtites montfortionus 2 x Globrocingulum (Giobrocingulum) groyvillense 3x 
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